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EXPLANATION    OF    PLATE    I. 


GYPSY   MOTH    (Ocneria  dispar.  L.) 


Fig.  I.  —  Female   with   the   wings   spread. 
2. —  Female   with   the   wings   folded. 

3.  —  Maie   with   the   wings   spread. 

4.  —  Maie  with  the  wings  folded. 

5.  —  Pupa. 

6.  —  Caterpillar.^ 

V    Full  grown. 

7.  —  Caterpillar.) 

8.  —  Cluster  of   eggs   on    bark. 
9. — Several   eggs   enlarged. 

10. —  One   egg  greatly   enlarged. 
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THE    GYPSY   MOTH. 


7b  tke  8enaU  and  House  of  Représentatives  of  the  Chmmonwealih  of 
Massachusetts. 

The  State  Board  of  Agriculture,  in  accordance  with  tho 
provisions  of  chapter  210,  Acts  of  1891,  présents  its  report 
of  transactions  and  expenditures. 

As  the  Board  is  by  kw  made  the  successor  of  the  Gypsy 
Moth  Commission,  it  seems  proper  that  an  allusion  should 
be  made  to  the  original  commission,  the  appointment  of  the 
second  commission,  and  the  method  of  transfer  to  this  Board. 
By  an  act  approved  March  14,  1890,  the  Governor  was 
"  authorized  to  appoint  a  commission  to  provide  and  carry 
into  exécution  ail  possible  and  reasonable  measures  to  pre- 
vent  the  spreading  and  secure  the  extermination  of  the 
Ocneria  dispar  or  gypsy  moth,  in  this  Commonwealth."  By 
the  same  act  twenty-five  thousand  dollars  was  provided  for  the 
work.  Under  this  act  three  commissioners  were  appointed, 
and  commenced  work  about  April  1,  1890.  The  Législature 
made  an  additional  appropriation  of  twenty-five  thousand 
dollars,  which  was  approved  June  3,  1890. 

Thèse  commissioners  continued  in  office  until  Feb.  15, 
1891.  On  March  4,  1891,  N.  S.  Shaler  and  Francis  H. 
Appleton,  mcmbers  of  the  Board  of  Agriculture,  and  Wm. 
R.  Sessions,  seci-etary  of  said  Board,  were  appointed  com- 
missioners. The  new  commission  organized  and  acted  as 
such  until  it  was  superscded  by  the  Board  of  Agi-iculture. 
Chapter  210,  Acts  of  1891,  was  approved  April  17,  1891. 
This  act  placed  the  work  in  the  hands  t)f  the  Stute  Board  of 
Agriculture,  with  ail  the  powers  and  duties  which  i)revious 
législation  had  conferred  upon  the  commissioners,  and  also 
provided  that  '*  AU  moneys  heretofore  appropriated  and 
authorized  to  be  expended  .  .  .  and  not  heretofore  expended 
are  hereby  appropriated  and  authorized  to  be  expended  by 
said  Board  in  carrying  out  the  purposes  of  this  act.^'  It  also 
provided  that  *'  Ail  the  property  acquired,  and  records  kept 
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under  provisions  of  saîd  chapter  95  of  the  Acts  of  the  year 
1890  sliall  be  delivered  into  the  custody  of  said  Board,  aad 
said  Board  is  authorized  to  take,  receive  and  use  the  same 
for  the  purposes  of  this  act."  Section  8  of  chapter  210,  Acts 
of  1891,  provided  that  ''  ïhe  said  State  Board  of  Agricult- 
ure may  exercise  ail  the  duties  and  powers  herein  conferred 
upon  said  Board  by  and  through  its  secretary  and  such  mem- 
bers  of  said  Board  as  it  may  designate  and  appoint  to  hâve 
in  charge,  in  conjunction  with  its  secretary,  the  exécution  of 
the  purposes  of  this  act." 

Ata  meeting  of  the  Board  of  Agriculture,  April  28,  1891, 
called  for  that  purpose,  AVm.  R.  Sessions,  N.  S.  Shaler  and 
Francis  H.  Appleton  were  chosen  "a  committee  with  fuU 
powers  to  exercise  ail  the  duties  and  powers  conferred  upon 
the  Board  of  Agriculture  by  an  act  to  provide  against  the 
déprédations  of  the  insect  known  as  the  Ocneria  dispar  or 
gypsy  moth,  known  as  Ilouse  Bill  No.  228."  Thus  the  same 
mèn  who  had  since  IVIarch  4th  acted  as  a  commission  in  the 
gypsy  moth  work  were  appointed  under  the  law  to  act  for 
the  Board  of  Agriculture.  As  a  conséquence,  the  work  of 
the  Board  carricd  on  by  the  committee  was  a  continuation 
of  the  work  of  the  commission,  and  therefore  it  is  necessary 
that  the  work  of  the  second  commission  should  be  noticed  as 
preliminary  to  the  report  of  the  work  of  this  Board.  By 
enquiring  of  the  auditor,  it  was  ascertained  that  there  was 
remaining  unexpendcd  of  the  appropriation  of  last  year 
$24,460.68.  This  sum  was  available  for  the  work  of  the 
commission. 

The  members  of  the  first  commission  were  consulted. 
They  gave  the  new  commission  such  information  as  they  had 
obtained  as  to  the  extent  of  ten*itory  infested,  the  method 
pursued  by  them  in  their  last  season's  work,  and  turned  over 
the  property  and  records.  Pi'of.  C.  V.  Riley,  entomologist 
of  the  United  States  Department  of  Agriculture,  Prof.  C.  H. 
Fernald  of  the  Agricultural  Collège,  Prof.  Samuel  Henshaw 
of  the  Boston  Natural  History  Society,  and  Prof.  S.  H.  Scud- 
der  of  Cambridge,  expert  entomologists,  were  invited  to  meet 
with  the  commission  and  consider  the  conditions  and  the  work 
to  be  donc,  and  give  advice  as  entomologists.  They  ail  ac- 
cepted  the  invitation,  and  met  with  the  commissioners  early 
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in  March.  Their  opinions  and  advico  were  asked  and  frecly 
gîven.  The  mayors  of  citîes  and  chairmcn  of  sclectmen 
of  towns  in  the  infested  territory  were  also  invited  to  be 
présent  at  the  meeting.  Most  of  thèse  office rs  were  prosont. 
Their  opinions  on  the  situation  and  conditions  in  their  sovoral 
localities  were  seeured  by  the  commission. 

Mr.  E.  H.  Forbush  of  AVorcester  was  appointed  diroctor 
of  field  work,  March  12,  1891.  Mr.  Forbush  is  a  naturalist 
of  réputation  and  expérience.  Ile  had  l>ecn  for  sevcral 
years  président  and  managing  director  of  the  Worcestcr 
Natural  History  Society,  and  président  of  the  Worcostcr 
Summcr  School  of  Natural  History.  The  commission  was 
obliged  to  secure  his  release  from  an  engagement  for  scien- 
tîfic  work  in  order  to  obtain  his  services. 

Efforts  were  immediately  made  by  the  director  and  com- 
mission to  procure  suitable  men  for  the  work.  Several 
were  engaged  from  among  the  students  of  the  Agricultural 
Collège,  and  most  of  them  proved  to  be  efficient  and 
valuable  assistants.  The  force  was  increasod  as  suitablo 
men  could  be  obtained,  and  the  surrounding  country  wus 
carefully  examined  for  the  eggs  of  the  moth,  to  the  end 
that  the  extent  of  the  infested  territory  might  be  known 
with  certainty.  It  was  found  that  the  insect  had  seeured  a 
foothold  in  twenty  cities  and  towns,  and  that  Medford,  Mal- 
den,  Everett  and  parts  of  Somerville,  Arlington,  ^Melrose 
and  Cambridge  were  thoroughly  infested.  When  the  cater- 
pillars  appeared,  spray ing  was  commenced  with  a  large 
force  of  men  and  teams  equipped  with  hogsheads  of  Paris 
green  and  watcr,  pumps,  hose,  ladders,  oil  suits,  etc., — 
an  extensive  and  expensive  outfit. 

Meantime,  chapter  210,  Acts  of  1891,  had  become  a  law; 
and  the  conmiittee  of  the  Board  of  Agriculture  above  nanied 
organized  on  May  19,  1891,  by  choosing  AVm.  R.  Sessions, 
chairman  and  secretary,  and  assumed  control  in  the  name 
of  and  for  the  State  Board  of  Agriculture.  The  sum  of 
$11,003.22  only  remained  of  the  previous  appropriations. 
The  appointment  of  E.  H.  Forbush  as  director  of  fieid  work 
by  the  commission  was  confirmed  and  continued  by  the  com- 
mittee,  and  the  plans  formed  by  the  coDMnîssion  were  also 
approved  and  adopted,  and  the  committee  directed  that  the 


Digitized  by 


Google 


8  THE   GYPSY  MOTH.  [Jan. 

work  in  progress  should  be  contînued.  To  prevent  the 
transpoii:atîon  of  caterpillars  by  teams,  a  large  force  of 
police  was  employed  to  guard  the  roads  leading  from  the 
infestcd  territory;  but  it  was  found  impossible  to  make 
their  work  effective,  and  other  means  were  resorted  to  to 
ovcrcomc  the  danger  of  spreading  by  transportation. 

A  code  of  rules  and  régulations  was  adopted,  a  copy  of 
which  is  appended  to  this  report.  On  June  3rd  an  additional 
appropriation  of  $50,000  for  the  work  was  made  by  the 
Législature.  The  force  was  iramcdiately  increased,  and  the 
work  of  spraying  pushed  with  ail  possible  rapidity.  More 
than  thirty  teams  and  not  less  than  two  hundred  and  thirty 
men  were  employed.  This  work  was  continued  until  the 
caterpillars  had  so  far  ceased  to  fced  that  the  spraying  had 
little  cffcct  upon  them.  Vast  numbers  were  destroyed  by 
the  spraying  ;  but,  from  the  fact  that  they  were  hatching  ail 
through  the  seajjon,  and  the  lai-voe  in  ail  stages  of  growth 
were  présent  at  the  same  time  and  also  that  many  had 
changcd  into  the  pupa  stage  before  the  latest  hatching  had 
been  completed,  it  was  found  that  spraying  could  not  be 
depended  on  to  kill  them  ail.  Their  habit  of  spinning  down 
whcn  disturl)ed,  and  crawling  away  into  the  grass  or  other 
conccaled  situations,  also  prevents  complète  destruction  by 
spraying. 

On  June  18th,  Prof.  Chas.  H.  Fernald  of  the  Massachusetts 
Agricultural  Collège  was  appointed  entomological  adviser  to 
the  committee,  and  was  requested  to  at  once  critically  exam- 
ine the  field  work  of  the  committee,  and  make  a  written 
report  thereon,  with  suggestions  and  advice  for  the  future. 
This  was  donc  by  the  professor,  and  since  then  he  has  from 
time  to  time  visited  the  infested  territory  and  inspected  the 
work,  directing  experiments  and  advîsing  as  to  the  work  in 
|)rogress,  and  making  a  written  report  of  each  visit.  At  the 
su^rffestion  of  Professor  Fernald  the  director  and  ail  the 
force  were  directed  to  watch  for  parasites  preyîng  upon 
the  insect  in  its  varions  stages.  As  a  resuit,  several  such 
parasites  were  discovered.  Professor  Fernald  advised  that 
thèse  native  parasites  be  observed  and  experimented  with 
before  incurring  the  expense  of  importing  others  from 
Europe,  the  indications  being  that  the  natives  might  be  able 
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to  render  ail  ibe  assistance  that  could  be  expected  from 
parasites. 

When  spraying  ceased,  every  effort  was  made  to  destroy 
the  créatures  during  the  short  time  they  remained  in  the 
pupa  and  moth  stages.  The  men  were  then  set  to  gathering 
and  destroying  eggs.  It  was  found  that  in  the  section 
where  they  were  most  plentiful  in  the  spring  there  were 
comparatively  few,  not  more  than  one-tenth  the  number 
there  were  last  spring.  An  effort  was  made  to  go  system- 
atîcally  over  the  entire  territory,  gathering  the  eggs  ;  but, 
as  only  the  most  trustworthy  men,  who  were  also  careful 
observers,  could  be  relied  upon  to  do  the  work,  it  was  neces- 
sary  to  reduce  the  force  by  discharging  ail  others.  The  prog- 
ress  was  necessarily  slow,  as  every  tree,  shrub,  wall,  fence, 
pig-pen,  hen-housc,  shcd,  and  cven  houses  and  barns,  in  the 
most  thickly  infestcd  territory  had  to  be  carefully  examined 
by  the  men,  and  afterwards  inspected  by  the  most  expert 
among  them.  In  doing  this  work  use  was  made  of  every 
possible  method  to  save  time  and  expense.  Old  stone  walls 
were  burned  out  by  the  use  of  crude  petroleum.  The  oil 
was  forced  among  thé  stones  in  the  form  of  a  spray,  by  the 
use  of  pumps  and  spraying  nozzles.  Large  tracts  of  land 
covered  with  brush  were  burned  over  after  the  brush  had 
been  eut  and  sprayed  with  petroleum,  and  in  some  cases 
woodland  was  eut  and  burned  over  after  the  wood  worth 
saving  had  been  examined  and  removed.  The  task  undcr- 
taken  proved  a  costly  one,  and  it  was  found  that  the  appro- 
priation made  by  the  last  Législature  would  be  insuflScient 
to  complète  the  work.  The  committee  believed  that  they 
ought  to  be  able  to  inform  the  Législature  with  certainty 
as  to  the  eiftent  of  territory  which  had  been  invaded  by  the 
moth.  So,  about  the  20th  of  November,  the  leaves  having 
&llen,  the  whole  force  was  put  to  work  carefully  inspecting 
the  towns  surrounding  the  territory  in  which  the  moth  was 
found  at  the  time  of  the  spring  inspection.  This  work  bas 
just  been  completed.  The  eggs  of  the  moth  were  found  in 
a  very  few  places  outside  of  the  territory  where  it  was  found. 
in  the  spring,  but  in  no  such  case  were  they  found  in  any 
considérable  numbers. 
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The  committee  belieVes  that  the  work  of  gathering  the 
effffs  throughout  the  entire  district  infested  should  be  com- 

DO  O 

pleted  in  the  most  thorough  manner  before  the  appearanee 
of  the  leaves  next  spring.  If  this  can  be  accomplished,  we 
believe  that  the  number  of  caterpillars  that  will  appear  in 
the  spring  will  be  comparatively  small,  and  that  they  will 
be  80  much  scattered  that  they  can  be  found  and  destroyed 
without  the  spraying  of  the  trees  and  shrubs  of  the  whole 
country.  The  work  of  spraying  is  very  expensive,  and 
many  owners  of  property  are  much  opposed  to  having  it 
done  on  their  premises.  If  this  systematic  egg-gathering  is 
to  be  completed  as  abovc  rocommendcd,  a  large  force  of 
sharp  and  reliable  men  must  be  set  at  work  at  once.  The 
appropriations  granted  by  the  last  Législature  are  almost 
exhausted,  and  this  work  cannot  be  begun  untîl  the 
présent  Législature  provides  the  means.  With  prompt  and 
libéral  provision  for  the  next  season's  work  the  committee 
believes  that  decidcd  progress  can  be  made  in  the  task 
Massachusetts  has  undertaken,  to  wit,  "To  prevent  the 
spreading  and  to  secure  the  extermination  of  the  Ocneria 
dispar  or  gypsy  moth  in  this  Commonwealth." 

The  committee  believes  that  an  appropriation  of  seventy- 
five  thousand  dollars  will  be  needed  to  carry  on  the  work 
according  to  the  plans  laid  out  for  1892.  For  détails  of  the 
work  of  the  past  season  we  beg  to  refer  you  to  the  reports 
of  Prof.  C.  H.  Fernald,  entomological  adviser  of  the  com- 
mittee, and  of  ]Mr.  E.  H.  Forbush,  director  of  the  field 
work,  which  are  transmitted  with  this  report. 

The  following  is  a  statement  of  the  expenditures  of  the 
Board  of  Agriculture  by  their  committee. 

WM.   R.   SESSIONS, 
Becretary  ofthe  Board  of  Agriculture, 
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Financial  Statement  — 1891. 

Jannary  1.    Amount  on  hand,       .        .        .        f  24,460  68 
Amount  expended  by  old  com- 
mission,           $630  95 

Balance, 23,829  73 

April        1.    Balance  on  hand,  Ç23,829  73 

Amomit  expended  by  new  commission,    .        ,       12,826  51 
Balance, 11,003  22 

$23,829  73     $23,829  73 


May       19.    Balance  on  hand,       .        .        .        $11,003  22 
Appropriation,  ....         60,000  00 
£xpenditui*es  by  the  State  Board 
of  Agriculture  : 
Wm.  R.  Sessions,  expenses,       .       ..      .  $22  28 
N.  S.  Shaler,  expenses,      ....  74  25 
Francis  H   Appleton,  ex- 
penses,      25  0() 

E.  H.  Forbush,  director,     ....        1,500  00 
C.  H.Femald,  entomologist, 
rémunération    and     ex- 
penses,       280  84 

Assistant  entomologist  and  mi- 

croscopist, 695  08 

Book-keeper, 604  62 

Purchase  of  horse,  buggy,  etc., ....  291  25 

Légal  expenses, 60  00 

Travelling  expenses  of  inspect- 

ors  and  men, 840  14 

Insecticides, •        .         1,108  12 

Teaming,  etc.,    .......         6,252  93 

Wages  of  men, . 89,997  16 

Supplies  and  toolSf 6,248  42 

Balance, 6,213  13 

$61,003  22     $61,003  22 


Total  Amount  Expended  in  1891. 

Old  commission,        .        .                ...  $630  96 

New  commission, 12,826  61 

Board  of  Agriculture, 66,790  09 

Total, $69,247  55 
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RuLES  AND  Régulations  of  thk  Gypst  Moth 

COMMITTEE. 

1 .  AU  persons  are  forbîdden  by  law  to  remove  the  gypsy  moth, 
its  nests  or  eggs,  from  one  place  to  another,  in  any  city  or  town, 
and  are  reqnested  to  exercise  care  against  so  transporting  the 
gypsy  moth  on  teams  and  carriages. 

2.  A  11  persons  arc  forbidden  to  remove  from  the  présent  locality 
in  the  towns  of  Medford,  Everett,  Chelsea,  Malden,  Melrose  and 
Arlington,  any  hay,  manure,  wood,  bark,  trees,  rags,  lumber  or 
shrubbcry  of  any  kind,  without  a  written  permit  from  the  depart- 
ment.     Ail  loads  must  be  well  covered  with  canvas  covers. 

3.  AU  persons  are  forbidden  to  in  any  way  imitate  or  erase  the 
marks  employed  by  this  department  to  designate  trees,  fences  or 
buildings,  whicli  are  infested  or  hâve  been  clcaued. 

4.  AU  vehicles  leaving  the  above-named  district  may  be  stopped 
by  the  ofTiccrs  of  the  department,  and  delayed  until  their  contents 
hâve  been  sufflciently  inspectcd  to  détermine  the  fact  that  they  are 
not  liable  to  transmit  the  eggs  or  any  other  form  of  the  insect. 

T).  No  person  shaU  remove  the  bark  from  trees,  nor  attempt  to 
scrape  and  clean  thera,  without  first  notifying  this  department,  and 
hnving  said  trees  thoroughly  inspected,  and,  if  found  infested, 
cleaned  under  its  direction.  The  eggs  of  the  gypsy  moth  are  fre- 
quently  scatterod  abroad  by  scraping  the  trees  and  by  careless 
gathering  ;  therefore,  ail  persons  except  the  authorized  agents  of 
this  department  are  forbidden  to  remove  the  eggs  of  the  gypsy 
moth  from  trees  or  other  objects  upon  whîch  they  may  hâve  been 
deposited.  Real  estate  owners  and  tenants  are  requested  to  destroy 
ail  other  forms  of  the  moth  which  they  may  find  upon  their 
promises. 

G.  AU  persons,  upon  notice,  are  required  to  confine  their  dogs 
while  the  agents  of  this  department  are  at  work  upon  their 
premises. 

7.  Owners  or  tenants  are  requested  to  gather  and  bum  ail 
nibbish  and  useless  material  upon  their  premises  that  may  provide 
nesting  places  for  the  insect,  and  to  fill  with  cément  or  other  solid 
material  aU  holes  in  trees  upon  their  premises. 

8.  AU  persons  are  requested  to  keep  the  Windows  of  their 
houses  protected  by  screens  during  the  summer  months,  as  it  is 
found  the  insect  often  lays  its  eggs  in  the  houses,  wherever  it  can 

•  gain  admittance. 

9.  AU  persons  having  reasonable  cause  to  believe  that  the  eggs, 
caterpillars  or  other  forms  of  the  gypsy  moth  exist  on  or  about 
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their  premiBes,  are  eamestly  requested  to  forthwith  notify  £.  H. 
Forbosh,  director,  by  letter  addressed  to  bis  office  m  Malden, 
Mass.  Information  of  tbeir  existence  in  isolated  or  unexpectcd 
localities  will  be  gratef  ully  receîved,  and  ail  persons  f  umishing  such 
information  will  receive  tbe  thanks  of  the  department. 

10.  Notice  is  hereby  given  tbat  it  will,  in  some  cases,  be 
necessary  to  remove  boards  from  fenees  or  buildings.  In  ail  cases 
they  will  be  eventually  replaced,  if* possible,  without  damage  to 
the  structure.  Attention  is  called  to  the  f  act  that  any  damage  donc 
by  the  agents  or  servants  of  this  department,  in  the  work  of  exter- 
minating  the  moth,  may  be  recovered  under  provisious  of  section 
2,'  chapter  210,  Acts  of  1891.  Attention  is  also  calied  to  section 
6  of  said  act,  which  sets  forth  the  penalties  for  obstructing  any 
servant  or  agent  of  the  State  Board  of  Agriculture  under  this  Act. 

1 1 .  CourteouB  and  considerate  conduct  is  cxpected  of  ail  agents 
and  employées  of  the  department.  Complaints  in  writing  concern- 
ing  any  infraction  of  this  rule  should  be  sent  to  the  director,  and 
will  be  heard  by  him  or  the  Committee. 

Wif.  R.  Sessions, 
N.  S.  Shaler, 
Francis  H.  Appleton, 
OammiUee  ofStale  Board  of  Agriculture. 


FiELD  Dirbotob's  Repobt. 

Ib  the  Committee  on  ihe  Qypsy  Moth. 

Gentlemen  :  Your  director  of  field  work  was  appointed  March 
12,  1891.  The  next  day  he  went  to  Amherst,  and  Ihere  engaged 
nine  students  of  the  Massachusetts  Agricultural  Collège  to  act  as 
inspectors.  Thèse  young  men  were  highly  recommended  by  the 
président  and  faculty  of  the  collège,  and  were  selected  on  account 
of  their  fitness  for  the  work.  The  next  step  was  a  consultation 
with  Prof.  C.  H.  Femald  of  the  Hatch  Experiment  Station  at 
Amherst,  entomologist  of  the  State  Board  of  Agriculture.  It  was 
largely  upon  his  recommendation  that  several  of  the  best  men 
were  employed,  and  frôm  that  time  on  his  advice  and  assistance 
were  always  freely  sought  and  as  freely  given.  The  plans  of  tlie 
director  were  from  time  to  time  perfccted  by  a  careful  considéra- 
tion of  his  recommendations. 

In  the  meantime  an  office  was  opened,  and  measurcs  were  taken 
to  secure  workmen.  The  district  then  known  to  be  infested  wus 
hastily  inspected  by  the  director.  Maps  were  secured  and  divick-d 
into  sections,  and  a  plan  of  action  was  made.  The  men  arrivée! 
at  the   office  of  the  State  Board    of   Agriculture  on  Thursduy, 
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March  19,  received  instractions,  and  then  went  to  Malden.    On 
Friday,  March  20,  sixteen  men  were  in  the  field^ 

Organizdtion,  —  Beginning  of  Section  Worh. 

It  was  at  once  seen  that  the  work  of  cmshing  ont  the  species 
would  be  an  arduous  task.  For  an  nndertaking  of  this  character 
and  magnitude,  men  were  needed  who  by  nature  and  training  were 
fitted  for  the  work.  A  perfe#t  System  was  imperative.  An  inti- 
mate  acquaintance  with  the  country  must  be  acquired.  An  accu- 
rate  knowledge  of  the  habits  of  the  insect  was  a  necessity,  and 
constant  vigilance  an  indispensable  requisite. 

When  field  opérations  were  commenced,  the  eggs  of  the  gypsy 
moth  were  the  only  living  form  of  the  pest.  The  men  were  care- 
fuUy  trained  to  recognize  and  destroy  them,  and  to  distinguisb 
between  their  eggs  and  those  of  our  native  moths.  They  were 
taugiît  to  observe  ail  évidences  of  the  existence  of  the  gypsy  moth, 
and  were  requested  to  secure  ail  information  possible  in  regard  to 
its  habits.  Each  inspector  was  instructed  to  make  out  a  daily 
written  report  of  the  work  donc  by  himself  and  his  men,  and  to 
include  in  this  report  his  observations  on  the  habits  of  the  insect. 
Many  valuable  facts  were  thus  recorded  during  the  season.  As 
the  force  was  organized,  each  inspector  was  given  a  squad  of  men, 
and  a  section,  indicated  by  a  map,  was  allotted  him,  with  instruc- 
tions to  inspect  it,  and  destroy  the  eggs  therein.  When  eggs  were 
found  upon  a  tree,  the  tree  was  marked  with  white  paint  and  the 
locality  designated  upon  the  map.  Spécial  implements  for  the 
work  were  invcnted  as  necessity  required,  and  a  stock  of  equip- 
ments  and  material  was  gradually  accumulated. 

At  this  time  tiie  gypsy  moth  was  supposed  to  be  confined  to  eight 
or  nine  towns.  Inspectors  were  sent  out  to  détermine  how  far  it 
had  extended,  and  soon  found  small  colonies  in  other  towns.  It 
was  at  once  évident  that  inspection  must  be  continued  until  the 
limits  of  the  infested  district  were  determined.  This  method  was 
foUowed  until  the  new  leaves  covering  the  trees  rendered  further 
inspection  impracticable.  The  work  was  resumed  when  the  cater- 
pillars  had  nearly  reached  maturity,  was  continued  after  the  leaves 
fell,  and  is  still  in  progress. 

After  the  men  had  received  the  training  and  expérience  without 
which  their  work  would  hâve  been  of  little  value,  there  remained 
but  six  weeks  in  which  to  make  a  hasty  inspection  of  the  territory 
and  destroy  the  eggs.  Although  the  work  was  thus  necessarily 
hurried  and  imperfect,  yet,  in  conséquence  of  it,  the  insects  hâve 
not  since  appeared  in  more  than  sixty  localities  where  the  eggs 
were  found  in  the  spring.     The  infested  towns  farthest  from  the 
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centre  were  fîrst  visited  by  the  men  engagect  in  destroying  eggs. 
The  men  worked  from  thèse  towns  toward  Malden  and  Medford. 
Before  this  work  was  completed  the  eggs  began  to  hatch.  Thls 
rendered  thorough  work  an  impossibility.  No  attempt  was  made, 
therefore,  in  the  spring,  to  complète  this  work  in  Malden  and  Med- 
ford, except  upon  trees  on  or  near  the  highways. 

Cutting  and  Buming. 
Wherever  worthless,  hollow  trees  were  found  infested,  they  were 
fclled  and  bumed.  More  than  one  hundred  acres  of  brush  and 
woodland  hâve  been  bumed  over,  and  everything  upon  it  destroyed. 
Stone  walls  in  which  eggs  were  laid  were  thoroughly  deaned  by 
fire.  In  this  way  vast  numbers  of  moths  and  their  eggs  were 
destroyed  during  the  season. 

Banding  Trees. 
As  it  was  observed  early  in  the  campaign  that  the  distribution 
of  the  caterpillars  was  efifected  largely  by  their  falling  from  the 
trees  upon  teams,  an  effort  was  made  to  destroy  ail  eggs  upon 
trees  on  or  near  the  highways.  Before  the  hatching  of  the  eggs, 
many  of  the  large  street  trees  in  Malden,  most  of  those  in  Med- 
ford and  some  in  Somerville,  were  banded  with  strips  of  tarred 
paper.  This  work  was  first  undertakcn  in  Medford.  It  was  pro- 
posed  by  the  selectmen  of  that  town  as  a  means  of  protecting  the 
street  trees  from  the  gypsy  moth  and  the  canlcer  worm.  It  proved 
a  very  effective  means  of  preventing  the  déprédations  of  each  of 
thèse  species.  The  town  fumished  the  labor  and  paper  for  band- 
ing the  trees  in  Medford.  Thèse  strips  were  kept  moist  by 
regular  applications  of  a  mixture  that  the  caterpillars  could  not 
cross.  Great  numbers  of  eggs  had  been  deposited  on  buildings, 
fences  and  other  objects  near  the  trees.  As  soon  as  the  young 
caterplllai*s  left  the  eggs,  instinct  led  them  to  the  trees,  and,  as 
they  crawled  upward  to  find  food,  many  were  entangled  in  the 
cotton  waste  under  the  tarred  paper  and  perished.  Many  more 
succeeded  in  getting  upon  the  paper,  and,  in  cases  where  they 
were  veiy  niunerous,  would  undoubtedly  hâve  bridged  the  mixture 
upon  the  paper  with  their  bodies,  until  some  had  passed  over. 
The  men  employed  in  applying  the  mixture  from  day  to  day 
prevented  this  by  killing  them  with  their  brushes.  Some  eggs  in 
the  trees  which  had  been  missed  in  the  spring  doubtless  hatched, 
but  most  of  the  caterpillars  descended  from  the  tree  at  one  time 
or  another,  and  were  unable  to  return.  This  greatly  reduced  the 
danger  that  had  scemed  imminent  in  tûe  spring,  —  that  the  cater- 
pillars would  be  distributed  in  large  numbers. 
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Expérimental  Work. 
Throughout  the  season  no  measures  were  at  any  time  adopted 
until  they  had  been  determined  to  be  effective  by  expérimenta  in 
the  laboratory  and  by  practiee  in  tlie  field.  During  the  time 
employed  in  destroying  the  eggs  a  séries  of  experiments  was 
conduoted  to  détermine  the  best  method  of  destroying  the  cater- 
pillars.  A  supply  was  obtained  by  artificial  hatching.  The 
expérimental  work  was  continued  during  the  spring  and  summer. 
The  experiments  with  Paris  green  gave  the  best  results.  When  it 
was  properly  applied  to  plants,  ail  newly  hatched  caterpillars 
which  were  fed  upon  them  in  the  laboratory  died  with  in  a  few 
days.  In  the  field  similar  results  were  obtained.  In  the  expéri- 
mental work  no  in  jury  to  the  foliage  was  observed,  when  a  mix- 
ture consisting  of  one  pound  of  poison  to  one  hundred  and  fifty 
gallons  of  water  was  used.  Later,  glucose  was  added  to  retain 
the  poison  upon  the  foliage. 

,  Spruying  with  Insecticides.  —  Paris  Chreen. 
When  it  became  évident  that  Paris  green  was  effective,  prépara- 
tions were  made  for  its  use  on  an  extended  scale.  During  the 
first  part  of  May  teamsters  were  employed,  and  twenty  spraying 
outfits  were  put  upon  the  road  in  Medford.  It  was  soon  seen  that 
the  number  of  men  and  teams  was  insufficient.  Ten  additional 
spraying  outfits  were  purchased,  and  the  effectiveness  of  ail  was 
doubled  by  improved  appliances.  In  May  and  June  seven  super- 
intendents  were  selected  from  the  force  to  oversee  the  work  of  the 
men,  and  to  instruct  them  in  the  use  of  the  apparatus.  One  man 
was  given  gênerai  charge  of  the  teams  and  implements.  Each 
team  and  the  accompanying  squad  of  men  was  under  the  immé- 
diate charge  of  an  inspecter.  When  the  apparatus  had  ail  been 
thoroughly  tested,  and  the  men  had  attained  the  skill  requisite  for 
its  intelligent  use,  the  entire  force  was  sent  to  the  periphery  of  the 
région  then  known  to  be  infested,  and  ail  were  instructed  to  work 
toward  the  centre.  The  infested  area  was  thus  sprayed  until 
the  middle  of  July.  At  that  time  numbers  of  caterpillars  were 
fully  grown  and  had  stopped  feeding;  some  had  pupated  and 
others  were  wandering  from  tree  to  tree.  Other  means  were 
then  used  to  destroy  both  caterpillars  and  pupse. 

Police. 
When,  in  May,  the  caterpillars  were  eeen  to  be  spinning  down 
from  the  trees,  an  attempt  was  made  to  maintain  a  cordon  of 
police  around  the  territory  most  densely  infested,  with  a  view  to 
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preventiDg  the  dissémination  of  the  moth.  The  police  were  to 
stop  adl  vehicles  goîng  out  of  tlie  infested  territory,  and  examine 
tbem;  to  remove  caterpillars  found  on  them  ;  to  stop  ail  teaming 
of  infested  material,  and  to  enforce  the  régulations  of  the  depart- 
ment.  The  police  ontposts  were  examined  by  Professor  Shaler, 
wbo  soon  saw  that  the  scheme  was  impracticable,  and  would  not 
attain  tbe  resalts  for  whîch  it  was  intended.  Less  than  two  weeks' 
trial  of  the  System  convinccd  the  director  of  its  inefficiency,  and  it 
was  discontinued  by  vote  of  the  committee.  ' 

Burlapping. 

During  th^  spray  îd^  season  experiments  were  made  with  varions 

tntpe  for  çtitchïtig  tlj«^  caterpillars.     By  obser\'ing  their  habits,  it 

W3S  seen  that  oo  tr:ip  woald  be  effective  unless  it  could  be  made 

to  s^rve  ftâ  n  hlûmg  place.     The  cavities  in  trees  to  which  they 

réHorted  dnnog  tho  iLty  were  first  burned  out  and  thcn  filled  with 

cernent.     Tbîi  ccmcnting  was  donc  in  rainy  weather,  when  spray- 

iog  wa§  imprîictîcable,     A  band  of  burlap  was  placed  around  the 

tmjik  of  eacb  tn-e,     Tlie  caterpillars  crowded  nnder  thèse  bands. 

The  men  vîsîtcd  thern  iluily  and  destroycd  vast  numbera,  until  ail 

that  remained  hîid  pnpated.     In  two  days  a  gang  of   three  men 

kliled   in  this  mannor   119,896  caterpillars  and  pnpœ.     A  week 

after  only  5,490  were  found  in  the  same  locality,  and  a  few  days 

kterbntlSO. 

Contact  Insecticides. 

Early  in  the  season  experiments  had  beèn  made  with  insecticides 
fcMT  killing  the  caterpillars  and  pupœ  by  contact.  Before  pupating, 
the  caterpillars  gathered  in  lai^e  numbers  on  the  bark  and  in  the 
cavities  of  trees.  In  thèse  situations  they  were  killed  by  spray- 
ing  them  with  emulsions  of  whale-oil  soap,  soap  powders  and  othcr 
insecticides.  Vast  numbers  were  destroyed  in  this  way.  In  one 
instance  two  bushels  of  dead  caterpillars  and  pupœ  were  gathered 
ander  a  few  apple  trees.  In  one  locality  in  Swampscott  the  stench 
from  their  decaying  bodies  was  sickcning. 

In  August  and  September  the  men  were  engaged  in  destroying 
caterpillars,  pupœ,  moths  and  eggs,  wherever  they  were  numerous. 
As  soon  as  ail  the  eggs  had  been  deposited,  the  force  was  again 
rednced  in  numbers.  The  expert  men  who  had  been  retained 
were  ail  set  to  work  searching  for  and  gathering  eggs  in  the  most 
thickly  infested  portions  of  Malden  and  Medford.  There  again 
they  were  given  the  training  which  has  been  and  will  be  of  great 
advantage  in  the  inspection  of  other  towns.  In  the  mean  time  they 
were  able  to  destroy  the  greatest  number  of  moths  possible.     This 
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work  was  continued  untîl  the  leaves  fell  from  the  trees.  In 
December  most  of  the  men  were  sent  into  the  towns  and  cities 
beyond  the  known  infested  district,  there  to  continue  the  inspec- 
tion, which  had  been  interrupted  in  the  spring  by  the  growing 
leaves.  Eighteen  of  thèse  towns  and  three  cities  hâve  been 
examined.  A  few  scattered  egg-clusters  hâve  been  fpund  in  the 
three  cities  and  in  four  of  the  towns.  In  thèse  cases  there  is  posi- 
tive évidence  that  the  moth  has  been  résident  two  or  three  seasons. 
This  is  a  significant  f  act.  It  leads  us  to  inf er  that  the  work  done 
in  the  centre  has  prevented  further  spreading  during  the  présent 
^eason. 

Condition  oftlie  Infested  Territory, 

The  condition  of  the  infested  territory  in  the  spring  of  1891  was 
found,  by  a  hasty  inspection,  to  be  as  follows  :  In  the  central  part 
of  the  town  of  Medford,  on  both  sides  of  the  Mystic  River,  the 
eggs  of  the  gypsy  moth  were  distributed  in  great  numbers  over 
large  areas.  In  the  strips  of  intervening  ground  there  were  com- 
paratively  few.  Perhaps  the  two  most  densely  infested  localities 
were  the  Glenwood  district,  into  which  the  moth  was  first  imported, 
and  the  most  thickly  settled  portion  on  the  south  side  of  the  Mystic 
River.  The  Edgeworth  district  in  Malden  was  overrun,  and  on 
ail  the  roads  leading  from  thèse  districts  in  Malden  and  Medford, 
♦hère  were  colonies  of  the  pest.  In  Everett,  which  adjoins  both  of 
thèse  towns,  they  were  widely  scattered,  and  only  hère  and  there 
were  they  numerous  enough  to  scriously  threaten  végétation.  The 
centres  of  population  in- ail  the  towns  surrounding  Malden  and 
Medford  were  badly  infested.  From  thèse  centres  the  moths  had 
been  distributed  upon  the  highways,  and  a  few  were  found  scat- 
tered in  the  next  séries  of  towns  to  the  east,  north  and  west.  Thus, 
while  Somerville,  Arlington,  Winchester,  Stoneham,  Melrose, 
Saugus,  Révère  and  Chelsea,  which  lie  nearest  to  Malden,  Med 
ford  and  Everett,  were  ail  considerably  infested,  Cambridge,  Bel- 
mont,  Lexington,  Wobum,  Wakefield,  Lynn  and  Swampscott, 
contained  as  a  rule  only  scattered  and  isolated  colonies.  Some 
exceptions  to  this  rule  may  be  noted.  There  was  one  seriously 
infested  locality  in  Arlington,  near  Lexington.  There  was  one  in 
North  Cambridge,  which  contained  as  many  eggs  to  the  square 
f oot  as  any  in  Malden  or  Medford.  But  the  most  peculiar  instance 
of  a  large  colony  at  a  distance  from  the  centre  was  in  Swampscott. 
During  the  spring  inspection  isolated  nests  were  found  in  Charles- 
town  and  Lynnfield.  This  inspection  was  continued  until  the 
f oliage  became  so  dense  that  the  search  for  eggs  on  the  trees  was 
necessarily  abandoned,  and  the  spraying  was  begun. 
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The  purpose  of  the  December  inspection  wa»  to  continue  the 
Bcarch  in  ail  directions  until  the  limits  of  the  infested  territory 
shonld  be  found.  In  this  inspection  a  wide  belt  around  the  infested 
area  was  explored.  A  few  egg-clusters  were  found  in  Salem, 
Peabody,  Marblehead,  Beverly,  Reading,  Brighton,  Watertown 
and  Waltham.  One  badly  infested  locality  was  found  on  Breed's 
Island,  East  Boston.  They  were  algp  found  in  Winthrop.  To 
each  of  thèse  cities  and  towns,  which  had  not  been  previously 
examined,  the  moth  had  been  disseminated  in  some  way  from  one 
to  three  years  bef ore  the  work  of  extermination  was  begun  by  this 
department. 

SkUementa  and  Bumors  of  ita  Existence  éUewhere  in  New  England. 

Many  statements  hâve  been  made  from  time  to  time  during  the 
Beason,  both  by  individuals  and  by  the  press,  that  the  gypsy  moth 
had  appeared  in  différent  parts  of  Massachusetts  and  in  other  New 
England  States.  Rumors  hâve  been  magnified  and  given  the  impor- 
tance of  f  acts.  Many  communications  hâve  been  receivcd  both  by 
the  committee  and  the  director  from  persons  outside  the  infested 
territory,  who  feared  they  had  discovered  the  gypsy  moth  on  their 
own  or  adjoining  premises.  Ail  cases  of  this  kind  which  hâve 
come  directly  or  indirectly  to  our  notice  hâve  been  fully  investi- 
gated,  and  the  déprédations  noticed  hâve  always  been  attributable 
to  other  insects.     No  évidence  of  the  gypsy  moth  has  been  found. 

Tovons  and  Cities  examined  where  no  Moths  were  found. 

During  the  season  the  routes  of  traffic  and  travel  hâve  been 
carefully  studied,  and  ail  dues  which  might  lead  to  the  discovery 
of  the  moth  in  towns  beyond  the  district  known  to  be  infested 
bave  been  followed.  The  following  is  a  list  of  the  towns  and 
cities  which  hâve  been  partially  inspected  in  following  thèse  dues, 
and  in  which  nothing  has  been  found  :  — 


Worcester, 

LawrenT>e, 

North  Reading, 

Spencer, 

Brockton, 

Wilmington, 

Leicester, 

Dorchester, 

Bedford, 

Clinton, 

Centre  Harbor,  N.  H., 

Concord, 

Lancaster, 

Athol, 

Lincoln, 

Milford, 

Gloueester, 

Newton, 

Holden, 

Manchester, 

Brookline, 

Lowell, 

Wenham, 

Wayland, 

Ashbumham, 

Danvers, 

Weston. 
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Number  of  Men  Emphyed, 

The  force  was  increased  in  nnmbess  as  the  men  could  be  selected 
and  trained.  The  increase  continued  nntil  ail  spraying  outfits 
were  in  the  field.  When  the  spraying  season  closed  the  force  was 
reduced  by  the  discharge  of  teamsters  and  laborers.  The  more 
skilled  workmen  were  retained,  and  employed  in  destroying  cater- 
pillars  and  pupœ,  until  ail  the  moths  had  laid  their  eggB.  Then 
a  further  réduction  was  made,  and  only  those  most  efficient  in 
egg-gathering  were  retained. 


Number  of  Men  Employed  Each  Week, 


March  20  and  21,  . 

.      16 

August  10-15, 

08 

March  23-28,. 

.      40 

August  17-22, 

96 

March  30-April  4, . 

.    103 

August  24-29, 

88 

April  5-11,     . 

.    129 

August  31-September  6, 

83 

April  13-18,  . 

•    140 

September  7-12.    . 

75 

April  20-25,   . 

.    146 

September  14-19,  . 

73 

April  26-May  2,    , 

.    167 

September  21-26,  . 

67 

May  4-9, 

•    173 

September  28-October  3, 

62 

May  11-16,     . 

.     199 

October  5-10, 

68 

May  18-23,    . 

•    195 

October  12-17,       . 

68 

May  25-30,     . 

.    211 

October  19-24, 

61 

June  1-6, 

.    238 

October  26-31, 

.      69 

June8-13,      . 

.    242 

November  2-7, 

44 

June  14-20,    , 

•    211 

November  9-14,     . 

44 

June  22-27,    . 

.    217 

November  16-21,  . 

45 

Juno  29-July  4,     . 

.    209 

November  23-28,  . 

43 

July  6-11,      . 

.    192 

November  30-December  6, 

41 

July  13-18,    . 

.    170 

December  7-12,     . 

41 

July  20-25,    . 

.    104 

December  14-19,    . 

.      42 

July  27-Aug.  1,     . 

.    106 

December  21-26,    . 

42 

August3-d,   • 

.        .      99 

December  28-January  2, 

42 

ResuUs  of  the  SeaaorCs  Work. 

The  work  which  bas  been  carried  on  during  the  season  has  been 
so  effective  that  ail  the  large  colonies  of  the  moth  hâve  been 
destroyed.  Where  in  past  seasons  the  trees  bore  neithcr  leaves 
nor  fruit,  this  year  a  good  crop  has  been  realized.  In  fact,  many 
trees  bave  broken  down  under  their  loads  of  fruit.  Where  last 
season  thousands  of  eggs  were  seen  upon  the  trees,  now  very  few 
can  be  found.  There  is  still  a  large  area  in  which  the  eggs  hâve 
not  been  destroyed.  This  shoold  be  searched  with  the  ntmost 
care  before  the  leave3  come  again. 
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View    of   woodland    infested    by    the    Gypsy    Moth, 

SWAMPSCOTT,  MASS.,  AUGUST  5,  1891. 
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Summary. 

FoUowing  is  a  sammary  of  sach  résulta  of  the  work  as  can,  from 
their  nature,  be  accurately  recorded.  Much  spraying,  cutting  and 
burning  of  brusb,  of  whicb  no  accurate  figures  could  be  made, 
was  done  from  time  to  tîme,  and  tbere  was  mucb  incidental  labor 
required  in  inspecting  and  cleaning,  the  résulta  of  wbîcb  cannot 
be  tabulated.  The  figures  given  are  for  work  done  from  April  1, 
1891,  to  Jan.  1,  1892. 

Trees. 

Number  inspected, 8,591,982 

Number  infested, 213,828 

Nnmber  cleaned  of  eggs, 212,432 

Number  sprayed,   .,...•.,.  177,415 

Number  cemented, 19,296 

Nnmber  burlapped, 68,720 

Number  banded, 12,000 

BuUdingê, 

Nnmber  inspected, 87,536 

Number  infested, 8,647 

Number  cleaned  of  eggs, 8,574 

Fenoe$, 

Number  inspected, 53,219 

Number  infested, 6,808 

Number  cleaned  of  eggs, 6,570 

A  eoaservative  estimate,  based  on  the  daily  reports,  has  shown 
the  number  of  egg-clusters  destroyed  during  the  first  six  weeks  of 
the  season  to  be  757,760  ;  the  average  number  of  eggs  in  each 
eluster  is  468  ;  thus  353,031,680  eggs  were  destroyed  during  that 
time  and  other  millions  would  bave  been  gathered  had  they  not 
hatched. 

The  number  of  egg-clusters  gathered  during  October,  November 
and  December,  21,623,  represents,  probably,  about  one-third  of 
those  deposited  upon  the  trees  this  fall.  It  will  be  seen  by  thèse 
figures  that  the  vast  increase  of  the  moth  has  been  checked,  and 
only  about  one-tenth  as  many  egg-clusters  were  found  this  fall  as 
were  gathered  in  the  spring. 

The  Destructivenesa  of  the  Moth. 

Owing  to  the  réduction  of  their  numbers  by  the  measures  taken 
during  the  past  season,  the  only  favorable  opportunities  of  observ- 
ing  the  voracity  of  the  gypsy  moth  caterpillars  wore  in  two  locali- 
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lies:  one  in  Arlington  and  the  other  in  Swampscott.  They 
were  not  discovered  in  thèse  places  until  they  were  far  advanced 
in  the  work  of  defoliating  the  trees.  In  Swampscott  they 
stripped  the  foliage  from  both  evergreen  and  deciduous  trees 
of  ail  species,  and  even  ate  portions  of  the  twigs.  They  did 
this  in  the  face  of  prompt  and  vigorous  measures  which  were 
taken  to  check  their  ravages.  Fire  was  used  as  a  last  resort. 
They  destroyed  the  foliage  of  shrubs,  vines  and  ail  growing  végé- 
tation, even  attacking  the  herds-grass  in  the  fields.  They  sprcad 
over  ten  acres  of  woodland,  and  stripped  a  large  part  of  it  before 
they  were  checked.  It  is  said  that  in  Medford  they  destroyed  ail 
the  foliage  in  many  orchards  in  some  préviens  seasons,  although 
the  owners  did  ail  in  their  power  to  stop  them.  From  the  évidence 
of  trustworthy  résidents  it  would  seem  that  the  gypsy  moth,  where 
abundant,  moves  like  the  army  worm,  destroying  ail  végétation 
as  it  goes. 

Obstacles  to  Extermination. 
There  are  many  circumstances  connected  with  the  lîfe-history  of 
this  insect  which  must  be  taken  into  considération  in  planning  for 
its  destruction.  Such  of  thèse  as  directly  and  materially  affcct 
oiir  plans  are  given  below,  with  their  bearing  on  the  question  of 
extermination  :  — 

1 .  The  enormous  increase.  The  f emale  lays  a  large  number  of 
eggs.  Thèse  eggs  are  protected  by  a  covering  composed  of  hairs 
from  the  body  of  the  f  emale,  and  are  usually  deposited  in  sheltered 
situations.  Under  favorable  conditions  nearly  ail  the  eggs  hatch, 
and,  as  the  young  caterpillars  are  very  tenacious  of  life,  a  large 
proportion  come  to  maturity. 

2.  Where  abundant,  it  is  found  on  nearly  ail  plants  of  économie 
importance,  whereas  many  other  insects  confine  themselves  to  a 
few  plants. 

8.  The  long  season  during  which  it  feeds.  The  eggs  hatch  from 
April  to  the  last  of  June,  and  the  caterpillars  feed  during 
May,  June,  July  and  August.  If  one  crop  of  caterpillars  be 
destroyed,  another  will  follow,  and  the  entire  infested  district 
must  be  gone  over  again  and  again,  while  the  men  are  engaged  in 
spraying,  or  destroying  the  caterpillars  by  other  means. 

4 .  The  wandering  habits  of  the  caterpillars .  In  thickly  infested 
régions,  wherever  the  trees  become  overcrowded  and  much  effort 
is  required  to  find  food,  many  of  them  become  restless,  and 
wander  in  ail  directions.  At  such  times  the  slightest  disturbance 
will  cause  them  to  spin  or  drop  down  from  the  branches  and  attach 
themselves  to  moving  objects.    They  are  thus  carried  to  a  distance. 

5.  The  most  densely  infested  areas  correspond  nearly  with  the 
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centres  of  population.  Thèse  centres  are  settled  largely  by  small 
honscholders.  Flower,  fruit  and  yegetable  gardens  and  small 
orchards  are  abundant.  The  difficulty  of  carrying  on  destructive 
work  to  good  advantage  in  such  localities  is  évident. 

Circumstances  which  Favor  Plans  for  Extermination. 

1 .  The  most  important  and  favorable  circumstance  of  ail  is  that 
the  moth  is  apparently  confined  to  a  limited  area. 

2.  The  location  of  the  infested  territory.  The  eastem  and 
a  large  portion  of  the  southem  part  of  the  infested  territory  is 
bounded  by  the  sea.  This  prevents  ail  danger  of  the  spreading  of 
the  moth  in  thèse  directions.  The  territory  most  infested  is  fre- 
quently  crossed  by  tidal  rivers,  which  form  a  pcrfect  banner  to 
migrations  of  the  insects,  except  where  they  can  cross  the  streams 
on  bridges.  A  large  part  of  the  territory  along  the  coast  con- 
sists  of  sait  marsh,  and  in  this  the  gypsy  moth  has  not  been  found, 
and  probably  could  not  live. 

3.  The  moth  was  imported  more  than  twenty-one  years  ago,  and 
has  now  been  found  in  iess  than  thirty  towns.  This  shows  that  it 
has  not  spread  rapidly. 

4.  Travel  and  traûlc  in  the  infested  territory  moves  largely  to 
and  from  Boston.  The  business  portion  of  Boston  offers  very  little 
sustenance  to  leaf-eatera. 

5.  There  are  almost  no  expoii»  by  sea  from  this  district,  and 
the  chances  of  the  insect  being  distributed  by  the  coast  trade  are 
therefore  very  few. 

There  are  certain  known  habits  of  the  gypsy  moth  which  may  be 
taken  advantage  of  in  making  plans  for  its  destruction  :  — 

1 .  The  female  does  not  fly  except  diagonaliy  downward  ;  this 
greatly  lessons  the  risk  of  spreading. 

2.  Where  there  are  few  moths,  and  food  is  abundant,  they  are 
likely  to  rcmain  in  the  same  locality. 

3.  The  gypsy  moth  passes  the  winter  in  the  egg,  and  remains 
in  this  form  during  the  greater  part  of  the  fall,  winter  and  early 
spring.  At  this  time,  when  the  foliage  has  fallen  from  deciduous 
trees,  the  eggs  may  be  destroyed. 

4.  In  the  outlying  districts,  where  the  insects  are  few,  the 
eggs  are  found  almost  entirciy  upon  a  few  species  of  trees.  Thus, 
if  thcir  numbers  are  greatly  reduced,  it  is  probable  that  they, 
like  many  other  insects,  will  sélect  as  food  certain  trees  and 
slirubs,  and  can  be  found  and  destroyed  with  comparative  ease. 

A  careful  weighing  of  the  circumstances  favorable  to  extermin- 
ation, and  those  which  appear  unfavorable,  leads  to  the  conclusion 
that  the  greatest  difficulty  is  experienced  after  the  Caterpillar  \b 
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hatched  and  on  the  move.  This  obstacle  must  always  be  over- 
come  by  destroying  the  eggs,  so  that  no  caterpillars  may  émerge. 
Expérience  bas  shown  that  this  is  the  most  practical  method  of 
dealing  with  the  moth.  The  cliief  objection  urged  to  this  method 
is,  that  some  of  the  eggs  are  now  laid  where  it  is  impossible  to 
get  to  them.  A  few  clusters  of  eggs  hère  and  there  will  at  first 
escape  the  gênerai  destruction.  When  few  rcmain,  however, 
natnre  will  aid  materially  in  extermination.  It  bas  been  stated 
that  the  créatures  hâve  spread  over  a  comparatively  small  area  in 
twenty-one  years  or  more.  They  migrate  slowly  by  a  graduai 
increasing  and  spreading  of  the  main  body,  and  are  thus  very 
destructive.  Récent  investigations  in  the  territory  outside  of  the 
thickly  infested  district  bave  fumished  us  with  a  séries  of  data 
f rom  which  we  glean  the  foUowing  :  — 

1.  We  find  that  many  egg-clusters  are  infertile. 

2.  Some  that  are  fertile  bave  not  hatched. 

3.  Others,  that  bave  evidently  hatched  and  gone  through  their 
transformations,  bave  apparently  never  reproduced. 

4.  In  other  cases  the  entire  colony  bas  been  destroyed  in  soine 
manner  doring  its  first  or  second  season. 

In  many  cases  where  the  eggs  bave  proved  fertile  the  rate  of 
increase  in  numbers  bas  been  very  small  during  the  second  and 
third  years.  In  fact,  the  instance  where  an  isolated  colony  greatly 
increases  in  the  first  few  years  appears  to  be  the  exception. 

Eggs  are  infertile  where  the  female  which  bas  deposited  them 
bas  been  carried  beyond  the  reach  of  maies  of  the  same  species. 
Predatory  larvœ  attack  the  eggs  of  thèse  and  other  insects,  and, 
where  only  one  or  two  eggs-clusters  are  fonnd  by  thèse  larvœ,  they 
are  generally  utterly  destroyed.  Minute  insects  of  varions  kinds 
also  destroy  them.  As  soon  as  the  caterpillars  are  hatched  they 
are  exposed  to  the  vicissitudes  of  our  New  England  climate  and  to 
the  attacks  of  birds  and  parasitic  insects.  In  the  smaller  suburban 
towns,  where  the  English  sparrow  is  not  abundant,  our  native 
birds  destroy  vast  numbers  of  injurious  insects.  During  the 
past  season,  thirteen  species  of  birds  bave  been  observed  to  feed 
on  the  gypsy  moth  in  ail  its  stages. 

Expérience  bas  demonstrated  that  where  a  species  is  reduced  in 
numbers  to  a  few  individuals,  and  those  individuals  isolated,  the 
chances  are  in  favor  of  their  extermination  by  natural  causes.  It 
is  our  hope  and  purpose  to  so  reduce  the  numbers  of  the  gypsy 
moth  that  extermination  may  eventually  be  accomplisbed. 
Respectfully  submitted, 

E.   H.   FORBUSH, 

Director  ofField  Work. 
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Apple    orchard    stripped    by    caterpillars    of    the    Qypsy    Motb, 

SWAMPSCOTT,  MASS.,  AUGUST  5,  1891. 
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Entomologistes  Report. 

To  the  A&smbers  ofthe  Qypsy  Moth  ChmmiUee. 

GEinxEMEN  :  —  Upon  receiving  the  appointment  of  eotoznological 
adviser  from  you  Isst  June,  I  visited  Malden  and  other  localitiea 
infested  by  the  gypsy  moth,  and  made  a  careful  inspection  of  the 
work  of  destroying  this  insect.  Bepeated  visita  were  made  during 
the  sommer  and  fall,  as  often  as  my  time  would  allow  or  the  cir- 
camstanees  seemed  to  require.  So  far  as  I  could  judge,  the  work 
was  carried  on  in  the  most  practieal,  efficient  and  economical  man- 
ner,  and  the  résulta  obtained  were  ail  that  could  be  expectcd, 
coDsidering  the  magnitude  of  the  undertaking. 

It  was  not  expected  that  the  insect  could  be  exterminated  in  a 
single  year  ;  the  most  sanguine  person  who  went  over  the  infested 
territory  and  saw  the  obstacle^  to  be  overcome  must  hâve  realized 
that  it  would  be  the  work  of  time,  and  would  be  attended  wiUi 
great  expense. 

Much  has  been  leamed  concerning  the  habits  of  the  insect, 
which  will  prove  of  great  value  in  the  field  work  next  year  ;  and 
many  species  of  native  parasites  hâve  been  discovered  destroying 
the  gypsy  moth  during  the  past  summer,  some  of  which  hâve 
proved  to  be  among  the  most  useful  in  destroying  or  holding  our 
native  injurions  insects  in  check.  while  others  hâve  proved  to  be 
new  to  science.  It  should  be  remembered  that  parasites,  when 
left  to  themsclves,  do  not  wholly  exterminate  an  insect  pest,  but 
that  they  reduce  its  numbers  greatly,  thus  aiding  the  work  of 
destruction.  It  is  not  wise,  therefore,  to  leave  the  work  of 
destruction  to  the  parasites,  but  to  so  conduct  the  work  that  ail 
the  assistance  they  can  give  may  be  secured. 

It  would  be  a  very  grave  mistake,  in  my  judgment,  to  abandon 
the  work  of  destroying  the  gypsy  moths  ;  but  by  far  the  wisest 
course  to  pursue  will  be  to  make  so  libéral  an  appropriation  that 
the  work  may  be  carried  on  in  the  most  vigorous  manner  over  the 
entire  territory,  and  so  reduce  the  number  of  moths  and  extent  of 
territory  by  local  extermination  as  to  cause  the  work  to  decrease 
in  extent  year  by  year,  and  therefore  in  expense.  This  is  un- 
doubtedly  a  case  where  very  libéral  appropriations  at  first  will 
prove  the  most  economical  in  the  end. 

That  the  présence  of  this  insect  in  eastern  Massachusetts  is  a 
great  evil,  and  expensive  to  our  taxpayers,  no  one  will  deny; 
but,  if  it  should  spread  over  the  entire  State,  it  will  prove  a  far 
greater  evil,  and  its  extermination  an  utter  impossibility  ;  there- 
fore, of  thèse  two  evils  it  seems  to  me  to  be  wise  to  choose  the 
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least,  and  employ  skilled  men  to  fight  the  pest  where  it  now  is, 
for  our  chances  of  exterminating  the  insect  lie  only  in  this  direc- 
tion. There  are  some  who  think  the  insect  can  never  be  extermi- 
nated  ;  but,  if  this  should  prove  true,  it  would  even  then  be  far 
cheaper  to  make  an  annual  appropriation  and  employ  experienced 
mcn  to  fîght  the  pest  in  its  présent  restricted  territory,  than  to 
suffer  it  to  spread  over  the  entire  Commonwealth  and  country, 
and  dépend  upon  our  f armers  to  fight  the  pest,  —  or  neglect  it,  as 
is  done  too  frequently  with  other  insects. 

I  hâve  elsewhere  published  an  estimate  of  the  cost  to  our  Massa- 
chusetts farmers  of  applying  Paris  green  to  the  potato  crop  alone 
for  the  destruction  of  the  potato  beetle,  and  the  amount  was 
$76,000  annually.  The  gypsy  moth,  as  is  well  known,  feeds  on 
nearly  ail  of  our  trees  and  other  plants  ;  and,  as  a  resuit,  the  cost 
of  fighting  this  pest,  if  spread  over  the  State,  will  be  vastly 
greater  than  that  of  the  potato  beetle.  Will  it  be  wise,  therefore, 
to  allow  this  destructive  pest  to  extend  beyond  its  présent  limits? 

I  hâve  given  the  most  careful  thought  and  considération,  as 
well  as  such  supervision  as  my  time  would  allow,  to  the  entire 
work  of  destroying  the  gypsy  moth  during  the  past  season,  and 
hâve  made  fréquent  reports  to  your  committee.  I  now  feel  that 
everything  has  been  done  that  was  possible,  under  the  circum- 
stances,  and  I  would  at  this  time  recommend  that  the  "work  be 
carried  on  next  year  in  the  sarae  manner  as  it  has  been  done  this 
year,  but  on  a  more  extensive  plan,  and,  if  possible,  with  more 
vigor. 

Bespectfully  submitted, 

(Signed)  C.   H.   FERNALD 
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Drawn  hy  rJosepK  Brid^ham 


Hêiioiype  Printin^  Co.  Boito» 
GYPSY     MOTH  Oigitlzed  by  ^  w  v^-^  i^ 


EXPLANATION    OF    PLATE    I. 


GYPSY   MOTH    (Ocneria  dispar,  L.) 


Fig-  I.  —  Female  with   the  wings   spread. 
2. —  Female   with   the   wings  folded. 

3.  —  Maie  with   the  wings   spread. 

4.  —  Maie  with  the  wings  folded. 
5.— Pupa. 
6.  —  Caterpillar. 


1 

r.) 


Fuji  grown. 
7. — Caterpillar.  ' 

8. — Cluster  of  eggs  on    bark. 

9. — Several   eggs  enlarged. 

10. — One  egg  greatly  enlarged. 
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THE  GYPST  MOTH. 


Jb  the  SenaU  and  Eause  of  BepreserUatives  of  the  CammonweaUh  of 

Massachusetts, 

In  presenting  the  report  of  the  gypsy  moth  department  of  the 
State  Board  of  Agriculture,  in  accordance  with  the  provisions  of 
chapter  210,  Acts  of  1891,  the  committee  desires  to  call  attention 
to  the  f  act  that  this  effort  to  ezterminate  the  Ocneria  dispar  is  the 
flrst  attempt  on  a  large  scale  ever  made  in  this  Commonwealth  to 
destroj  a  species  of  insect,  eonsequently  there  was  no  trustworthy 
expérience  to  guide  the  work.  As  it  was  an  imported  insect,  its 
habits  and  peculiarities  in  this  country  had  to  be  ascertained 
before  the  most  effective  methods  of  destruction  could  be  deter- 
mined. 

Much  of  the  work  that  has  been  donc  may  be  considered  as  in  a 
measore  expérimental.  As  we  hâve  become  more  familiarwith 
the  extent  of  the  territory  invaded  by  the  moth,  the  magnitude  of 
the  task  has  become  more  apparent.  When  the  Législature  made 
l^e  first  appropriation,  it  was  supposed  that  the  moth  occupied  but 
a  small  part  of  one  town.  Careful  inquiry  has  shown  that  it 
infests  thirty  cities  and  towns.  From  our  observations  we  hâve 
no  doubt  that  it  was  in  nearly  every  one  of  thèse  localities  in  1890, 
when  the  campaign  of  extermination  was  commenced. 

The  field  work  during  the  past  year  has  been  in  charge  of  E.  H. 
Forbush,  and  Prof.  C.  H.  Femald  has  been  the  entomological 
adviser  of  the  committee. 

As  expérience  has  been  gained,  methods  of  attack  hâve  been 
ehanged.  Comparatively  little  spraying  with  Paris  green  and 
water  has  been  donc  the  past  year.  This  spraying  is  effectuai  in 
reducing  the  number  of  the  caterpillars,  but  will  not  exterminate 
them,  eonsequently  it  has  been  undertaken  only  in  a  f ew  localities, 
where  but  little  work  was  done  last  year. 
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The  destraction  of  eggs  bas  been  f ound  to  be  an  effectuai  method 
of  eradication.  This  work  must  be  donc  in  the  late  summer,  fall, 
winter  and  early  sprîng.  During  the  Caterpillar  stage  the  insect 
has  been  extensively  trapped  by  bands  of  burlap  fastened  around 
the  inf ested  trees.  It  has  been  ascertained  that  when  the  caterpillars 
are  nearly  full  grown  they  seek  shelter  during  the  daytime,  and  if 
the  holes  in  the  trees  are  stopped  up  and  the  loose  bark  removed 
they  resort  to  the  burlaps,  and  can  there  be  easily  destroyed. 
Thèse  bands  also  fumish  cover  for  the  caterpillars  during  their 
transformation  to  the  pupa  stage. 

Much  effort,  involving  a  large  expenditure,  has  been  devoted  to 
the  inspection  of  territory  outside  the  infested  limit.  Numerous 
letters  hâve  been  received  from  différent  parts  of  the  State  and 
from  adjoining  States,  to  the  effect  that  supposed  gypsy  moths  had 
been  found.  Thèse  notices  hâve  in  ail  cases  led  to  an  inspection 
of  the  suspected  ïocality.  The  towns  just  outside  those  infested 
hâve  also  received  some  attention,  but  in  no  case  has  the  gypsy 
moth  been  found  outside  of  the  limits  reported  last  year. 

Last  year  the  committee  asked  for  an  appropriation  of  $75,000, 
believing  that  sum  was  as  much  as  could  be  economically  expended, 
but  expérience  has  shown  that  the  appropriation  was  much  too 
small  for  the  needs.  It  has  been  necessary  to  leave  undone 
much  that  sbould  hâve  been  donc.  We  hâve  been  obliged  to  dis- 
charge many  faithful,  efficient  and  experienced  men,  for  want  of 
money  to  pay  their  wages.  We  hâve  learned  that  only  such  men 
as  are  above  described  are  fit  for  the  greater  part  of  the  work. 
There  are  certain  kinds  of  work  which  can  be  performed  Tjy 
ordinary  laborers,  but  to  acconiplish  the  most  possible,  a  sufficient 
appropriation  is  needed  to  enable  the  committee  to  employ  a  large 
force  of  skilled  men  continuously  throughout  the  year.  At  the 
time  the  appropriation  for  1892  became  available,  in  March  last, 
the  force  was  quite  small,  having  been  considerably  reduced 
because  of  lack  of  means.  Steps  were  immediately  taken  to 
get  back  the  experienced  men,  but  many  had  obtained  permanent 
employment  elsewhere.  It  was  necessary  to  employ  and  train  new 
men,  and  the  work  for  several  weeks  could  not  be  as  effective  as  it 
would  hâve  been  had  experienced  men  been  in  ser\'ice.     A  force 
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of  two  hundred  and  thirty  men  was  set  at  work.  Thèse  men 
became  more  and  more  valuable  as  they  became  acquainted  with 
the  territory  infested  and  with  the  habits  of  the  insect.  But  again 
in  October  we  were  obliged  to  discharge  ail  but  f oi*ty  men.  Should 
the  committee  again  nndertake  to  increase  the  force,  they  will 
probably  hâve  a  slmilar  expérience. 

We  désire  to  présent  to  the  Législature  the  state  of  the  problem 
and  various  plans  for  sohing  it,  with  an  estimate  of  the  cost  of 
each  class  of  work  for  the  nezt  year.  There  are  large  areas  of 
woodland  in  the  infested  towns.  There  are  points  in  thèse  forested 
districts  known  to  be  infested.  There  are  probably  other  points 
where  colonies  hâve  been  established,  and  possibly  many  such. 
The  dense  growth  of  the  underbrush  in  this  woodland,  and  the 
thick  carpet  of  dead  leaves  on  the  ground,  make  perfect  inspection 
almost  impossible.  There  are  about  four  hundred  acres  of  this 
woodland  which  will^  if  it  is  allowed  to  remain,  continue  to  be  an 
uncertain  élément  in  our  problem. 

If  the  timber  could  be  felled  and  bumed  on  the  ground  during 
the  winter  and  early  spring,  and  the  ground  carefully  bumed  over 
twice  during  the  summer,  that  élément  would  be  eliminated.  We 
estimate  the  cost  of  this  work  at  $125  per  acre,  or  a  total  of 
$50,000  ;  but  we  are  confronted  with  the  f act  that  most  of  the 
forest  is  situated  in  Medford,  Malden,  Arlington,  Melrose,  Win- 
chester and  Stoneham,  and  that  much  of  it  is  valued  for  prospective 
parks.  Its  destruction  would  be  considered  a  calamity  by  the 
inhabitants  of  thèse  places. 

We  believe  that  with  sufficient  means,  and  in  several  years*  time, 
thèse  forest  lands  can  be  cleared  of  moths  without  destroying  the 
timber.  To  accomplish  it  ail  the  underbrush  and  ail  the  decayed 
and  worthless  trees  must  be  eut  and  destroyed  by  fire,  the  ground 
l>umed  over,  and  the  whole  carefully  inspected  at  least  twice  each 
year.  Burlaps  must  be  placed  wherever  the  moth  appears  or  has 
been  found  previous  to  the  clearing  up.  The  latter  plan  will  in  the 
aggregate  cost  more  than  the  former,  but,  as  the  work  need  not 
necessarily  be  ail  donc  at  once,  and  as  it  could  be  donc  in  connec- 
tion  with  the  other  work  of  the  department,  utilizing  the  time  of  the 
men  in  the  winter  and  early  spring,  it  may  be  the  best  plan  to  pursue. 
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We  estimate  that  there  are  1,500  rods  of  field  wall  that  should 
be  taken  down,  cleaned  of  eggs,  and  rebuilt  at  a  cost  of  $1.40  per 
rod,  or  a  total  of  $2,100.  There  are  also  some  heavy  walls, 
built  of  small  atones,  and  some  thick  bank  walls  which  may  be 
treated  by  burning  ail  végétation  near  them,  so  as  to  eompel  the 
caterpillars  to  crawl  away  from  them  for  food,  when  they  may  be 
caught  by  burlapping  the  trees,  and  thus  destroyed. 

In  any  case,  enough  money  should  be  provided  for  thoroughly  in- 
specting  ail  the  territory  of  the  thirty  inf  ested  towns  and  cîties,  and 
the  towns  immediately  surrounding  those  in  which  the  moths  hâve 
already  been  discovered.  There  should  also  be  provided  abundant 
means  to  burlap  ail  the  trees  in  the  thickly  infested  région,  and 
those  in  the  vicinity  of  colonies  of  the  moths  that  hâve  been  found 
in  the  outer  towns  that  are  not  so  thoroughly  infested,  and  also  to 
employ  during  the  five  months  of  the  caterpiUar  season  a  suflîcient 
force  of  men  to  examine  the  burlaps  and  kill  the  caterpillars  once 
each  day.  To  do  this  we  estimate  that  at  least  one  hundred 
experienced  men  should  be  permanently  employed  throughout  the 
year,  at  an  average  of  $2.35  per  day,  or  a  total  cost  of  $72,615. 
We  should  also  hâve  during  the  caterpiUar  season  of  five  months 
(one  hundred  and  thirty  days)  at  least  two  hundred  and  ninety 
men,  at  an  average  of  $2.15  per  day,  or  a  total  cost  of  $81,055. 
The  bills  for  supplies,  rent  and  expenses  would  amount  to  about 
$10,000.     So  by  this  plan  we  would  need  :  — 

For  one  hundred  experienced  men  throughout  the  year,    .  $72,615  00 

For  three  hundred  men  for  five  months,      ....  81,056  00 

For  taking  down,  cleaning  of  eggs  and  rebuilding  walls, .  2,100  00 

For  supplies  and  other  expenses, 10,000  00 

Total, $165,770  00 

The  committee  voted,  at  a  meeting  held  in  December,  to  ask  for 
an  appropriation  of  $150,000.  At  that  time  a  careful  estimate 
had  not  been  made,  but  it  is  requîred  by  law  that  estimâtes  of 
needed  appropriations  be  sent  to  the  auditor  on  or  before  December 
15.  From  a  very  thorough  considération  of  the  matter,  the  above 
is  as  small  a  sum  as  we  can  recommend  to  be  appropriated. 

The  subjoined  report  of  the  consulting  entomologist  and  the 
director  of  field  work  will  show  that  the  labor  of  the  last  year  has 
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led  to  a  great  réduction  in  the  number  of  the  insects.  A  fair 
estimate,  based  on  the  number  of  the  species  destroyed,  indicates 
that  the  eggs  existing  on  October  1 ,  as  compared  with  those  dis- 
covered  at  that  time  the  previous  year,  were  in  proportion  of  about 
one  to  thirty.  The  records  of  the  work  also  indicate  that  three 
or  four  bundred  colonies  of  the  species  which  originally  existed 
in  various  localities  hâve  been  exterminated,  and  that  the  bounds 
of  the  région  which  it  occupies  apparently  hâve  not  been  extended 
during  the  year. 

While  the  committee  are  convinced  that  the  expenditure  during 
the  next  year  of  the  large  sum  which  they  hâve  suggested  is 
eminently  désirable,  that  it  is  indeed  necessary,  to  prevent  the 
danger  of  the  spreading  of  the  pest,  they  are  of  the  opinion  that 
with  the  amount  of  money  allotted  last  year  it  will  be  possible  to 
still  further  reduce  the  numbers  of  the  insects  in  the  densely 
infested  localities,  and  to  eradicate  many  of  the  smaller  colonies. 
If  this  last-named  policy  is  foUowed,  there  will,  however,  be  great 
danger  that  the  insect  may  extend  its  hold  in  the  thickly  forested 
parts  of  the  field  which  it  occupies,  with  the  resuit  that  it  may  be 
much  more  difficult  to  secure  its  extirpation. 

Expérience  having  shown  that  the  moth  can  be  eradicated,  that 
it  has  been  destroyed  in  many  limited  fields,  it  now  appears 
advisable  to  push  forward  the  work  of  destruction  as  rapidly 
as  may  be  found  compatible  with  the  caref ul  expenditure  of  the 
money,  and  with  the  means  which  the  Commonwealth  may  be  will- 
ing  to  dévote  to  the  task  of  protecting  its  citizens  f  rom  a  grave 
danger. 

As  it  seems  clear  that  the  danger  arising  from  the  présence  of 
the  gypsy  moth  in  this  country  is  a  matter  of  national  impoilance, 
the  question  arises  whether  this  committee  may  not  hereafter  seek 
aid  from  the  Fédéral  govemment  in  the  prosecution  of  this  work. 

The  following  is  fhe  financial  repoit  for  1892  of  the  gypsy  moth 
department,  State  Board  of  Agriculture  :  — 

Balance  on  hand  Jan.  1, 1892, $5,213  13 

Appropriation, 75,000  00 

$80,213  13 
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Expenditurea. 

William  R.  Sessions,  expenses, $21  44 

N.  S.  Shaler,  expenses, 89  05 

Francis  H  Appleton,  expenses, 20  00 

C.  H.  Femald,  entomologist,  rémunération  and  expenses,  .  525  60 

E.  H.  Forbush,  director,  salaiy, ^.  2,400  00 

Book-keeper  and  clerks  in  office, 2,099  27 

Travelling  expenses  of  director  and  men,    .        .        .        .  2,188  04 

Teaming,  livery  and  board  of  direotor's  horse,     .        .        .  2,209  2ô 

Wages  of  men, 67,405  76 

Supplies  and  tools, 7,582  55 

Balance  on  hand  Jan.  1, 1893, 6,672  17 

$80,213  13 
Total  amount  expended  in  1892, $74,520  96 

WM.  R.  SESSIONS, 
Becretary  of  the  Board  of  Agriculture. 
Jan.  10,  1S98. 
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Section  of  burlap  band  raised,  showing  gypsy  moth  caterpillars  that  \ 
had  gathered  beneath  it  on  the  trunk  of  an  elm  tree. 

From    a    photograph    taken    in    Malden,    Mass.,    July    9,    1892. 
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Fuîl'grown  gypsy  moth  caterpillarâ  a  bout  to  pu  pâte  on  the  tnank 

of  a  walnut   tree, 
Troin  &  photofirstph,  tokea  le  Arilnertoïi^  Maae.,  July  &,  1891. 
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RkPOBT   OF  THE  DmBOTOR  OF  FiBLD   WOBK. 


7b  the  Commutée  on  the  Extermination  of  the  Oypsy  Moth, 

6E3ÏTLEMEN:  —  In  presenting  this  report,  I  hâve,  in  accordance  with 
yonr  reqnest,  inclnded  a  veiy  brief  account  of  the  life-history  and  habits 
of  the  gypBj  motih  as  they  hâve  been  obsenred  in  this  country. 

The  Eggs. 
(Plate  I,  flg.  8,  daster  of  eggs  on  bark  ;  flgs.  9  and  10,  eggs  magnified.) 
The  eggs  are  deposited  in  closters,  and  covered  with  yellow  hairs 
from  the  body  of  the  female  moth  Thèse  egg  closters  are  usually 
fonnd  in  sheltered  places  on  the  bark  or  in  the  cavities  and  creyices  of 
trees,  stomps  and  ondergrowth,  also  on  fences,  buildings,  in  stone  walls, 
etc.,  near  the  plants  or  trees  on  which  the  insect  feeds.  The  eggs  are 
laid  in  July,  August  and  September,  and  hatch  afler  the  foliage  starts 
in  the  following  spring  or  in  the  early  summer  ;  therefore  the  insect 
passes  the  fall,  winter  and  early  spring  in  the  egg  state. 

The  Larva  or  Caterpillar. 
(Plate  I,  figs.  6  and  7.) 
When  first  hatched  the  caterpillars  are  less  than  one-ôfth  of  an  inch 
in  length.    As  they  grow  larger  they  may  be  seen  upon  or  in  the  cavi- 
ties of  the  tnmks  and  branches  of  trees,  where  they  gather  in  large 
nnmbers  dnring  June,  July  and  the  lirst  part  of  August 

The  Papa, 

(Plate  I,  flg.  5.) 

The  Caterpillar  when  full  grown  sheds  its  outer  covering  and  becomes 

a  pupa.    This  usually  occurs  in  July  or  August    It  may  be  found  in 

the  same  situations  as  the  eggs.    In  Massachusetts  the  insect  remains 

in  the  pupa  state  from  eight  to  twelve  days. 

The  Moth. 
(Plate  I,  figs.  1  and  2,  female  ;  flgs.  3  and  4,  maie.) 
The  female  usually  deposits  her  eggs  very  near  the  abandoned  pupa 
case,  and  within  a  few  hours  after  emerging  from  it.    She  dies  soon 
aller.    The  maie  is  a  rapid  âyer.    The  female  does  not  ây. 

Habite  of  the  Caterpillar. 

The  gypsy  moth  feeds  only  when  in  the  larva  or  caterpillar  state. 
The  length  of  larval  life  varies  somewhat  according  to  circumstances. 
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but  probably  averages  ten  weeks.  When  the  caterpillars  are  first 
hatched  from  the  eggs  they  are  light  in  color  and  covered  with  whitish 
hairs.  In  a  few  hours  they  assume  a  dark  hue.  They  usually  remain 
.  on  or  near  the  egg  eluster  until  they  change  in  color,  and,  should  the 
weather  be  cold,  they  sometimes  remain  for  several  days  in  a  semi-torpid 
condition  upon  the  egg  clusters.  If  the  température  is  favorable  they 
will  search  for  food  before  they  are  twenty-four  hours  old.  If  a  green 
leaf  be  dropped  upon  a  table  on  which  some  of  the  caterpillars  hâve  been 
placed,  they  will  ail  move  towards  it  and  climb  upon  it  During  the 
first  few  weeks  of  their  existence  they  remain  most  of  the  time  on  the 
leaves,  feeding  usually  on  the  under  side.  Their  feeding  habits  are  so 
uncertain  that  no  rule  can  be  given  which  will  apply  to  ail  individuals, 
but  as  a  rule  when  about  half  grown  they  begin  to  manifest  their  gre- 
garions  instincts.  At  that  time  and  for  the  rest  of  their  existence  as 
caterpillars  they  spend  a  large  part  of  the  day  clustered  in  sheltered 
situations,  and  feed  principally  at  night,  going  up  the  trees  and  out  on 
the  branches  aller  dark,  and  retuming  before  daybreak.  Wliere  they 
are  so  abundant  that  the  food  supply  is  insufficient,  they  évince  much 
restlessness,  and  feed  in  numbers  during  ail  hours  of  the  day  and  night 
They  may  be  seen  hastening  to  and  fro,  both  up  and  down  the  trees. 
Those  which  hâve  fed  sufficiently  are  at  once  replaced  by  hungry  new- 
comers,  and  the  destruction  of  the  foliage  goes  on  incessantly. 

At  such  times  the  trunks  and  lower  branches  of  trees  are  covered 
with  a  movitig  mass  of  caterpillars.  Hurrying  throngs  are  passing  and 
repassing,  and  nearly  every  leaf  or  denuded  stem  bears  up  one  or 
more  of  the  feeding  insects.  The  rustling  caused  by  their  movements 
and  the  continuai  dropping  of  excréments  is  plainly  audible.  On  tall 
trees  the  larger  caterpillars  appear  to  crawl  to  the  higher  limbs,  and 
they  seem  to  prefer  to  feed  well  out  toward  the  end  of  the  branches. 
They  do  not  feed  gregariously  except  when  in  great  numbers  ;  there- 
fore  they  seldom  strip  one  branch,  as  do  the  larvœ  of  the  Vanessa  antù 
opa^  but  scatter  throughout  the  trees,  eating  a  little  from  each  leai. 
Early  in  the  season,  when  they  are  small  and  few  in  number,  their 
ravages  are  scarcely  noticed  ;  but  as  they  grow,  larger  and  more  numer- 
ous  their  inroads  on  the  tree  decrease  the  foliage  area  night  by  night, 
until  suddenly  the  leaves  appear  to  hâve  been  eaten  in  a  single  night, 
and  the  tree  is  stripped. 

Food  Planta. 

The  gypsy  moth  is  known  to  destroy  the  foliage  of  nearly  ail  native 
and  introduced  trees  and  plants  of  économie  importance.    The  list  of 


Digitized  by 


Google 


1893.]  SENATE  — No.  6.  13 

i£B  Ibod  plants  inclndes  nearlj  ail  ever^^reeQ  and  deciduous  trees,  most 
boaheSy  shmbs,  yines  and  yegetables,  and  when  hard  pressed  it  bas  been 
seeii  to  eat  grass.  Wherever  tbe  caterpillars  become  numerous  tbej 
more  slowly,  devouring  nearly  every  green  leaf  and  twig  as  they  go. 
Some  of  their  favorite  food  plants  are  the  apples,  willows,  elms,  oaks, 
Norway  spmce,  rose,  strawberry  and  wistaria.  They  feed  during  a 
mnch  longer  season  than  the  canker  worm  or  the  tent  Caterpillar.  The 
eggs  of  the  gypsy  moth  begin  hatching  about  April  20,  and  the  young 
continue  to  émerge  until  the  middle  of  Jane.  In  the  months  of  Jane, 
Joly  and  Angost,  1891,  trees  which  had  been  stripped  early  in  the  season 
and  whose  leaves  had  again  put  out  were  again  defoliated  by  thèse 
caterpillars, -and  kept  bare  ail  summer.  Not  only  was  ail  prospect  of 
a  firuit  hanrost  destroyed,  but  the  life  of  the  trees  was  threatened  by 
such  constant  défoliation. 

History  of  the   Work. 

The  field  work  of  the  season  of  1891  consisted  largely  of  organi- 
sation, experiment,  inspection  and  observation.  An  attempt  was  made 
to  define  the  boundaries  of  the  infested  région.  The  territory  was 
mapped,  divlded  and  subdivided  ;  the  force  of  men  was  mobilized  to 
keep  pace  as  far  as  possible  with  the  discovery  of  badly  infested  local!- 
tîes,  and  labor  was  concentrated  upon  those  districts  where  the  moth 
appeared  in  greatest  numbers.  The  habits  of  the  moth  and  those  of  its 
parasites  and  enemies  were  observed  and  recorded  ;  its  distribution  was 
stadied,  and  a  séries  of  experiments  with  insecticides  was  conducted. 
This  work,  together  with  that  of  destroying  the  several  forma  of  the 
moth,  oceupied  the  entire  season,  and  it  was  not  until  January,  1892, 
that  the  boundaries  of  the  district  oceupied  by  the  moth  could  be  even 
approximately  given.  The  appropriation  of  1891  proved  insufficient  to 
Tnaintain  such  a  force  as  was  needed  to  attain  the  best  possible  résulta  ; 
therefore,  on  the  first  of  January,  1892,  but  forty  men  were  retained  in 
the  field.  This  force  was  at  that  time  concentrated  in  the  région  most 
densely  infested,  and  was  there  employed  in  cutting  and  buming  worth- 
less  infested  trees  and  shrubbery,  and  in  destroying  eggs  by  this  and 
other  methods  until  the  snow  disappeared. 

In  the  spring  and  fall  of  1891  the  egg  clusters  were  eut  or  scraped 
ftom  the  objècts  to  which  they  were  attached,  and  bumed.  This  method 
proved  to  be  somewhat  ineffective,  as  eggs  were  thus  occasionally  scat- 
tered  and  lost  During  the  winter  of  1891-92  experiments  were  made  to 
test  the  effect  of  cold,  rain,  snow  and  ice  upon  scattered  eggs.  Twelve 
thousand  eggs  were  exposed  during  most  of  the  winter  to  changes  of 
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température  and  to  the  efiects  of  rain,  snow  and  ice  under  the  most 
adverse  conditions.  Thèse  eggs  were  afterwards  ardfieially  warmed, 
and  about  one-third  of  them  hatched.  Under  more  favorable  conditions 
most  eggs  when  scattered  hatched. 

Meanwhile,  experiments  had  been  made  to  détermine  the  best  and 
least  expensive  methods  of  destroyîng  the  eggs  without  disturbing  or 
removing  them.  As  a  resnlt  of  thèse  experiments,  the  egg  clusters 
hâve  since  been  treated  with  acids.  A  cheap  créosote  oil  has  also 
proved  effective  and  has  been  put  into  gênerai  use.  Eggs  in  cavities 
which  could  not  be  reached  by  the  direct  application  of  acids  or  créosote 
were  destroyed  by  chlorine,  bromine  or  fire.  Thus  the  danger  that  had 
appeared  imminent  of  the  eggs  being  lost  during  the  work  of  destroy- 
ing  them  was  reduced  to  the  minimum. 

Unfortunately  the  work  of  destroyîng  the  eggs,  which  could  not  be 
vigorously  prosecuted  in  the  fall  of  1891  for  lack  of  iunds,  was  delayed 
in  February,  1892,  as  the  appropriation  was  not  immediately  available. 
For  this  reason  the  entire  force  was  for  some  time  unemployed.  Later 
the  work  was  much  hindered  by  unseasonable  snow-storms.  Therefore 
not  as  much  could  be  accomplished  in  early  spring  as  was  désirable. 

The  Work  of  the  Spring  and  Summer» 

As  early  in  March,  1892,  as  an  appropriation  was  available,  trust* 
worthy  men  who  had  been  employed  the  previous  season  were  at  once 
engaged,  and  the  force  was  increased  as  fast  as  other  compétent  men 
could  be  found.  The  utmost  care  was  exercised  in  çelecting  them. 
Each  candidate  was  examined  and  required  to  give  satisfactory  référ- 
ences as  to  character  and  ability.  Only  a  small  proportion  of  the  appli- 
cants  proved  sufficiently  keen-sighted,  and  many  of  those  whose  eyes 
passed  the  test  were  otherwise  déficient  As  a  resuit  of  thèse  exami- 
nations,  a  better  class  of  men  was  employed  than  the  average  of  those 
engaged  in  1891. 

Owing  to  a  lack  of  full  and  explicit  information  in  regard  to  the  size 
of  the  area  infested  in  1891,  no  very  definite  plan  could  then  be  carried 
out  during  the  year.  In  January,  1892,  it  was  known  that  thirty  town- 
ships  were  infested,  and  also  about  what  proportion  of  the  work  each 
town  would  probably  need.  Such  experienced  men  were  chosen  as  in- 
spectors  as  were  fîtted  for  the  position,  and  each  was  given  hls  quota 
of  men  as  they  were  engaged. 

An  inspector  was  assigned  to  each  town  in  the  région  least  infested. 
Those  towns  most  seriously  infested  were  divided  into  sections,  and  an 
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Inspector  and  men  were  assigned  to  each  section.  le  was  proposed  to 
keep  each  inspector  in  the  locality  to  which  he  had  been  assigned,  that 
he  might  by  expérience  become  intimately  familiar  with  his  territoiy,  and 
the  distribution  and  habits  of  the  insects  there,  for  we  were  convinced 
that  this  was  the  only  plan  by  which  extermination  could  be  ultimately 
effected.  In  this  way  we  were  enabled  to  détermine  the  number  of  men 
that  wonld  be  reqmred  to  destroy  the  eggs  over  the  entire  area  in  a  given 
time.  The  egg  killing  was  pushed  during  the  months  of  Mareh  and 
April.  The  inspection  was  not  in  ail  cases  thorongh,  as  a  large  propor- 
tion of  the  force  engaged  in  it  was  necessarily  composed  of  incxperi- 
enced  persons,  and  there  were  not  enongh  expert  men  to  reinspect  their 
work.  Thns  we  were  nnable  in  the  spring  of  1892  to  do  thoroughly 
the  work  which  might  hâve  been  donc  in  the  fall  of  1891  had  sufficient 
money  remained.  We  were  also  nnable  to  secnre  and  train  men 
enongh,  in  the  short  time  at  our  disposai  in  the  spring,  to  cover  the 
entire  field-  Thus,  as  in  the  preyious  season,  there  remained  at  hatch- 
ing  time  a  considérable  area  in  which  the  eggs  had  not  been  destroyed. 
Spécial  efforts  were  made  in  ail  infested  towns  to  destroy  the  eggs  on 
tiees  along  the  highways.  In  the  worst  infested  district  thèse  trees  were 
then  banded  in  such  a  way  as  to  prevent  the  caterpillars  irom  aseending 
them.  The  German  insect  lime  which  was  recommended  to  the  com- 
'  mittee  by  Dr.  Riley  and  Professer  Femow,  both  of  the  United  States 
Department  of  Agriculture,  was  used  experimentally  in  1891.  Early  in 
1892  four  tons  of  this  material  were  imported.  This  lime  was  used 
in  banding  street,  orchard  and  forest  trees.  It  was  placed  on  trees 
side  by  side  with  several  other  mixtures  from  American  manufacturers, 
Uid  was  found  superior  to  them  ail.  Not  enough,  however,  had  been 
imported  to  protect  ail  the  trees,  and  in  Medford  and  Malden  many 
were  banded  by  the  method  pursued  last  year.  This  was  quite  as  effec- 
tive as  the  insect  lime  in  stopping  the  caterpillars,  but  was  more  costly, 
as  fréquent  applications  were  required,  while  the  insect  lime,  when  once 
properly  applied,  remained  in  good  condition  for  nearly  two  months 
and  needed  very  little  attention.  As  a  resuit  of  this  method  of  banding 
trees  along  the  highways,  the  caterpillars  were  kept  out  of  such  trees 
and  there  was  no  danger  of  their  falling  upon  people,  animais  or  moving 
Tehicles,  and  being  distributed  by  such  means.  For  this  reason  trees 
near  houses,  stables  and  other  buildings  were  also  banded  with  insect 
lime.  Trees  near  fences,  stone  walls  and  other  objects  in  or  under 
which  the  créatures  hide  and  deposit  their  eggs  were  also  banded.  It 
was  seen  by  inspection  that  where  this  was  donc  tlie  caterpillars,  which 
were  thus  prevented  from  aseending  trees,  crawled  to  others  which  were 
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not  banded.  As  thèse  trees  were  at  a  distance  from  fences  and  build- 
ings, the  moths  did  not  retum  to  their  former  hiding  places,  but  passed 
through  their  transformations  and  laid  their  eggs  on  or  near  the  unbanded 
trees,  where  they  were  easily  found  and  destroyed.  The  advantages 
gained  by  this  method  are  obvions. 

Two  spraying  teams  were  used  in  1892,  in  place  of  thirty  teams  used 
in  1891,  and  thèse  but  for  a  short  time.  Thèse  teams  were  sent  from 
place  to  place  to  spray  the  trees  wherever  the  caterpillars  appeared  in 
numbers,  and  thereby  diminish  the  number  and  lessen  the  danger  of 
dissémination. 

When  the  eggs  had  hatched  it  was  seen  that  the  caterpillars  were 
sparsely  distrîbuted  in  the  worst  infested  territoiy,  and  that  there  were 
few  where  last  year  there  had  been  many.  In  the  peripheral  districts 
there  were  many  formerly  infested  localities  where  none  appeared,  and 
very  few  were  found  in  most  towns  that  were  near  the  border  of  the 
mfested  région. 

The  habits  of  the  caterpillar  are  such  that  the  method  of  banding  the 
(xees  with  burlap  appears  the  most  effective  one  yet  devised  to  dispose 
of  this  form  of  the  moth.  The  burlap  offers  them  a  convenient  shelter. 
and  if  it  is  put  on  ail  infested  trees,  and  frequently  examined,  many 
caterpillars  will  be  caught  that  would  otherwise  escape  notice.  One 
hundred  and  fi^y  thousand  yards  of  this  material  were  purchased.  It 
was  eut  into  strips  and  applied  to  the  trees  in  infested  localities.  It  is 
necessaiy  to  examine  the  burlap  bands  once  each  day,  or  at  least  once 
in  two  days,  to  be  sure  of  securing  ail  the  caterpillars  which  gather 
beneath  them.  The  number  of  men  employed  at  that  time  was  not 
sufficient  to  properly  inspect  the  bands,  and,  owing  to  the  limited 
amount  of  money  at  our  disposai  at  that  time,  we  were  unable  to  em- 
ploy  more  men.  Notwithstanding  this  disadvantage,  burlapping  and 
hand-killing  disposed  of  nine-tenths  of  the  gypsy  moths  in  the  infested 
région  during  the  summer,  and  in  many  localities  they  were  extenni- 
nated  by  this  work  alone. 

The  FaM  Infection. 
The  time  when  the  e^gs  of  the  gypsy  moth  can  be  destroyed  with  the 
Utmost  certainty  of  extermination  is  in  the  late  summer  and  early  fall, 
as  soon  as  possible  after  they  are  deposited.  If  they  are  not  disposed  of 
at  this  time,  some  of  the  egg  clusters  may  be  broken  and  the  eggs  scat- 
tered  by  men,  animais  or  the  éléments.  When  thus  scattered  they  are 
likely  to  be  overlooked  by  the  searchers,  and  left  to  hatch.  The  oggs 
were  destroyed  in  connection  with  the  burlapping  in  the  late  summer 
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and  early  fall  ;  but  in  September  it  was  found  necessarj  to  again  rednce 
the  farce,  as  the  monej  on  hand  ai  that  lime  was  not  sofficient  to  main- 
tain  it  longer.  Abont  forty  men  were  retained.  With  this  small  number 
of  men  little  coold  be  done  toward  a  thorongh  inspection  of  the  worst 
infested  towns,  and  thèse  were  left  nntil  some  fhtnre  Urne.  There- 
fore,  no  systematic  egg  destruction  was  attempted  in  Malden,  Medford, 
Arlington,  Melrose,  Eyerett  and  Chelsea  in  the  months  of  October, 
November  and  December.  In  October  an  inspection  of  those  infested 
towns  which  lie  farthest  fh>m  the  infested  centre  was  begun.  Men 
whose  expérience  had  fitted  them  for  the  work  in  thèse  towns  were 
retained.  This  inspection  has  now  been  nearly  completed  in  Wakefield, 
Lynnfield,  Reading,  Beverly,  Watertown,  Brighton  and  Wobum.  Con- 
sidérable work  has  also  been  done  in  Somerville  and  Cambridge,  and 
mnch  more  shonld  be  done  in  the  spring,  as  thèse  cities  are  centres  ftt>m 
which  the  moths  may  be  distribnted  to  towns  south  and  west  of  Boston. 

Présent  Condilian  of  tfie  Infested  Région. 

At  this  time  (Jan.  1,  1893)  Lynnfield,  Reading  and  Watertown, 
which  haye  been  careflilly  inspected,  haye  not  yet  been  reinspected. 
No  moths  hâve  been  found  in  Reading  sînce  the  eggs  were  first  dis- 
covered  and  destroyed  there  in  December,  1891.  The  only  évidences 
of  the  créatures  that  were  found  there  during  the  past  fall  were  three 
isolated,  decaying  pnpce,  which  probably  were  overiooked  in  the  inspec- 
tion of  December,  1891.  There  is  now  but  a  small  portion  of  the  town 
which  has  not  been  examined.  Several  of  the  colonies  found  in  Lynn- 
field  were  probably  exterminated  in  December,  1891,  or  during  the  past 
sommer,  but  a  few  colonies  were  found  during  the  fall  after  the  eggs 
had  been  laid.  Thèse  had  evidently  been  overlooked  in  1891.  Ail  seem 
now  to  haye  been  exterminated.  The  condition  is  apparently  the  same 
in  Watertown,  but  both  of  thèse  towns  will  probably  need  thorough  rein- 
spection  for  several  seasons.  No  living  form  of  the  gypsy  moth  has  been 
found  in  Waltham  since  December,  1891,  when  they  were  first  discovered 
there  ;  but  as  a  thorough  systematic  search  of  the  town  has  not  been 
made  since  that  time,  it  is  possible  that  there  are  a  few  small  colonies 
flcattered  through  it,  and  it  should  be  thoroughly  inspected  before 
the  eggs  hatch  in  the  spring.  Ail  forms  of  the  moth  that  hâve  been 
found  in  Beverly,  Lexington  and  Brighton  hâve  been  destroyed,  but 
liiese  towns  ought  to  be  thoroughly  reinspected  and  careflilly  watched 
for  at  least  two  or  three  seasons. 

The  eggs  found  in  the  infested  localities  in  Marblehead  in  Noyember, 
1891,  were  destroyed  at  that  time,  and  nothing  has  been  found  since  in 
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thèse  localities  ;  but  during  the  fiill  inspection  eggs  and  other  eyidences 
of  the  moUi  were  found  at  a  distance  irom  those  formerly  infested  local- 
ities. In  thèse  places  they  had  evidentlj  been  established  for  some  two 
seasons,  and  wére  overlooked  during  the  fall  of  1891.  The  inspection 
of  Marblehead  has  not  yet  been  ccftnpleted. 

In  Wobum  local  extermination  has  cleared  most  of  the  localities 
which  were  known  in  1891  of  ail  forms  of  the  moth.  Several  colonies 
hâve  been  found  during  the  fall.    The  same  may  be  said  of  Wakefield. 

Many  of  the  colonies  formerly  known  in  Arlington,  Cambridge,  Win- 
chester, Stoneham,  Melrose,  Lynn,  Peabody,  Salem,  Swampscott,  Révère 
and  Chelsea  hâve  been  destroyed.  A  few  colonies  hâve  been  extermi- 
nated  in  Somerville,  Saugus,  Winthrop  and  East  Boston.  The  nmnber 
of  moths  in  the  towns  most  infested,  such  as  Medford  and  Malden,  has 
been  reduced  about  ninety  per  cent  in  the  past  year.  In  the  winter  of 
1891-92  fifty  men  were  employed  in  thèse  towns  in  destroying  eggs, 
and,  although  the  eggs  had  been  numerous  there,  a  greater  part  of  the 
area  covered  by  thèse  towns  was  well  cleared  during  the  winter. 
Could  one  hundred  expert  men  hâve  been  employed  the  past  fall,  the 
work  in  some  portions  of  thèse  towns  might  hâve  been  carried  to  the 
point  of  extermination.  Although  such  a  réduction  in  numbers  has 
been  made,  ît  is  quite  probable  that,  if  no  eggs  are  destroyed  in  thèse 
towns  during  the  winter,  the  insects  will  appear  in  some  portions  of 
them  in  the  spring  in  about  the  same  numbers  as  in  the  spring  of  1892. 

Everett,  Somerville,  Chelsea,  Winthrop,  Saugus  and  Belmont  are 
infested  in  about  the  order  named,  and  ail  need  immédiate  attention. 

During  the  past  sunmier  probably  less  than  twenty  trees  in  Massachu- 
setts hâve  been  injured  to  a  perceptible  degree  by  the  gypsy  moth. 
Although  in  a  few  instances  many  thousand  caterpillars  were  discovered, 
they  were  killed  in  time  to  save  the  végétation  in  the  vicinity.  It  will 
be  noticed  that  several  small  colonies  were  found  during  the  fall 
inspection  of  1892  which  were  overlooked  during  that  of  December, 
1891.  The  latter  inspection  was  undertaken  with.  a  view  of  determining 
what  towns  were  infested,  that  the  Législature  might  be  informed  as  to 
their  number  and  condition.  This  inspection  was  somewhat  hurried, 
owing  to  the  limited  time  at  our  disposai  before  January  1.  When  one 
town  was  found  considerably  infested  the  inspectors  went  on  to  the  next, 
leaving  the  work  of  a  more  thorough  examination  to  be  done  in  1892. 

Progress  toward  Extermination. 
While  this  insect  is  certainly  one  which  is  difficult  to  exterminate,  it 
seems,  in  the  light  of  our  présent  knowledge,  that  it  can  certainly  be 
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Apple  orohard  stripped  by  caterpillars  of  the  gypsy  moth,  Swampacott,  Mass. 
From  a  photograph  taken  Aiiff.  6,  1891. 
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View  of  tlie  same  orchard  in  Swampscott,  Mass.,  showing  the  results  of 

the  work. 
From  a  photograph  taken  in  Jmy,  1892. 
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held  in  check  and  preyented  from  fhrther  spreading.  It  is  also  corn- 
paiatiTely  easy  to  reduoe  the  numbers  found  in  any  badly  infested 
locality.  From  the  daily  reports  whîch  are  made  by  inspectera,  records 
are  kept  in  ihe  office  of  ihe  numbers  of  each  form  of  the  moth  that  are 
found  in  each  infested  place.  During  the  spring  and  summer  of  1891, 
the  eggs,  caterpillars  and  pop»  were  gathered  by  quarts  in  every  badly 
infested  locality,  and  the  nomber  was  thus  estimated.  Since  that  time 
ail  egg  clnsters  and  other  forms  of  the  insect  hâve  been  coonted  as  they 
were  killed,and  the  records  kept  of  thèse  figures  show  the  condition  of  each 
infested  locality  to-day  as  compared  with  its  condition  when  firat  found. 
In  the  vicinity  of  Muller  Brothera'  Tannery,  in  North  Cambridge,  some 
tidity  thousand  egg  clustera  were  bumed  in  the  spring  of  1891.  In  the 
spring  of  1892  twentj-fiye  egg  clustera  were  found  in  the  same  locality, 
and  during  the  tall  inspection  of  that  year  only  one  was  found  there.  At 
H.  W.  Spurr's  estate  in  Arlington,  a  small  grove  of  trees  was  entirely 
stripped  of  its  leayes  by  the  caterpillara  in  1891,  and  baskets  full  of  the 
pnpœ  were  destroyed  there.  At  that  time  one  man  gathered  and  counted 
oyereleven  hundred  pupœ  in  one  hour,  and  the  moths  were  so  numerous 
that  no  count  of  them  or  their  egg  clustera  was  attempted  ;  the  ground 
was  afterwards  cleared  by  fire.  In  the  spring  of  1892  four  hundred 
and  forty-nine  egg  clustera  were  found  there,  and  in  the  fall  inspection 
only  sixteen  were  discoyered.  Near  McGowan's  Tannery,  in  Medford, 
seyend  large  oak  trees  were  badly  infested.  They  had  been  entirely 
stripped  of  Uieir  leayes  in  1890,  and  in  1891  the  caterpillara  crawled  ont 
from  between  the  walls  of  the  tannery  (where  the  moths  had  laid  their 
eggs  the  preyious  fall)  and  were  destroyed  by  the  pailful.  In  the  spring  of 
1892  ûve  hundred  and  nine  egg  clustera  were  found  there,  and  during 
the  autumn  only  three  haye  been  taken.  On  the  south  and  west  sides  of 
a  hill  on  Humphrey  Street,  Swampscott,  the  caterpillara  of  the  gypsy 
moth  destroyed  nearly  ail  yegetation  in  July  and  August,  1891,  in  spite 
of  ail  that  was  done  to  check  them.  Many  of  the  trees  were  afterwards 
eut  and  tlie  ground  was  bumed  oyer.  Much  spraying  was  also  done 
with  Paris  green,  yet  in  the  spring  of  1892  two  thousand  six  hundred 
and  thirty-eight  egg  clustera  were  gathered  there,  and  the  laryœ  hatched 
in  swarms  from  eggs  which  were  hidden  under  the  rocks  and  buildings. 
The  ground  and  shrubbery  was  bumed  oyer  again,  and  a  hurried  search 
this  fall  has  thus  far  reyealed  only  one  egg  cluster.  Many  other  instances 
might  be  giyen  where  the  work  has  been  equally  efféctiye.  It  is  thus 
shown  that  it  is  possible  to  so  diminish  the  numbera  in  badly  infested 
loealitîes  that  their  condition  will  be  essentially  the  same  as  that  of 
SQch  colcmies  as  haye  already  been  exterminated. 
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The  moth  has  been  exterminated  in  three  handred  and  ninety  locàli- 
tdes.  Two  hundred  and  sixty-one  of  thèse  were  found  and  the  eggs 
destroyed  in  1891  or  in  the  early  spring  of  1892,  and  tiiey  hâve  been 
carefully  watched  the  présent  season.  In  most  of  thèse  cases  no  form  of 
the  gypsy  moth  appeared  in  thèse  localities  dnring  the  summer,  fall  or 
winter  of  1891,  and  none  haye  appeared  since.  The  moth  has  been 
exterminated  in  one  hnndred  and  twenty-nine  localities  by  burlappîng 
and  hand-killing  during  the  snmmer.  Thèse  were  ail  well  marked  and 
isolated  colonies  of  the  moth.  They  were  ail  so  far  from  other  infested 
places  that  their  entire  extermination  seems  certain.  There  are  also 
hundreds  of  estâtes  which  hâve  been  cleared  of  ail  forms  of  the  moth, 
but  they  are  so  close  to  other  infested  grounds  that  they  are  not  included 
in  this  list  There  are  also  many  localities  where  isolated  colonies  hâve 
probably  been  exterminated  during  the  past  summer,  but  the  surround- 
ings  are  of  such  a  nature  that  we  do  not  yet  feel  certain  that  this  is  the 
case.  If  nothing  should  appear  in  thèse  places  or  in  their  vicinity  by 
the  ôrst  of  September,  1893,  they  may  then  be  added  to  the  list 

During  the  fall  inspection  thirty-eight  small  and  isolated  colonies 
hâve  been  found  in  the  border  towns.  Thèse,  with  one  exception,  must 
hâve  been  overlooked  in  the  hurried  inspection  of  December,  1891.  The 
exception  was  an  apparently  new  colony,  consisdng  of  two  egg  clus- 
ters,  which  were  found  on  an  apple  tree  under  which  two  doctors  and  a 
pedler  were  accustomed  to  allow  their  teams  to  stand  during  the  sum- 
mer while  visiting  houses  near  by.  Most  of  thèse  thirty-eight  colonies 
are  probably  exterminated  at  this  time. 

The  expérience  of  two  seasons  has  thus  proved  that  it  is  possible  to 
exterminate  the  moths  locally,  and  that,  while  it  is  almost  impossible  to 
destroy  them  ail  in  one  season  where  they  are  veiy  numerous,  it  is  quite 
possible,  where  they  are  few,  to  destroy  them  ail  in  that  time. 

The  Magnitude  of  the  Undertàking  has  not  been  Oenerally  Appre- 

ciated. 
From  the  time  of  the  identification  of  the  first  spécimen  of  the  gypsy 
moth  in  Massachusetts  until  the  présent  time,  the  extent  of  its  dis- 
sémination and  the  effort  and  expense  necessary  to  control  and 
destroy  it  hâve  been  underestimated.  It  was  thought  in  the  spring 
of  1890  that  it  was  confined  to  Malden  and  Medford,  although  Pro- 
fesser Femald  thought  it  quite  probable  that  it  had  spread  over  a 
larger  area,  as  the  foUowing  quotation  from  the  ''  Spécial  Bulletin  of  the 
Hatch  Ëxperiment  Station  of  the  Massachusetts  Agricultural  Collège  of 
November,  1889,"  will  show  :  — 
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**  In  this  coontry  it  occars  only  în  Medford,  Mass.,  and,  so  far  as  I 
oould  leam  at  the  time  of  my  first  visit  to  that  place,  it  occupied  an  area 
in  the  form  of  an  ellipse,  about  a  mile  and  a  half  long  by  half  a  mile 
wide.  This  represents  the  territory  where  the  outbreak  occurred  and 
where  the  insects  were  yeiy  abundant  ;  but  without  doubt  they  are  dis- 
tribnted  in  smaller  quantities  outside  of  this  ellipse,  bat  how  far  it  is 
now  impossible  to  tell." 

Ât  that  time  (1890)  fifty  thonsand  dollars  were  appiopriated  by  the 
Legislatore  to  exterminate  the  gypsy  moth  in  those  few  towns.  At  the 
end  of  the  year  it  was  known  to  be  in  at  least  eight  towns,  but  only  fifty 
thonsand  dollars  more  were  appropriated  for  1891.  During  1891  it  was 
fonnd  in  thirty  townships,  and  this  was  to  haye  been  expected  in  view 
of  the  lact  that  it  had  been  allowed  to  spread  for  twenty  years,  entirely 
mimolested  by  man.  Yet  but  seyenty-fiTe  thonsand  dollars  were  asked 
for  to  continue  the  work  over  this  area  of  two  hundred  square  miles  for 
twelye  months.  This  amount  was  appropriated  by  tibie  Législature.  It 
is  needless  to  say  thàt  this  snm  proyed  insufficient  to  do  ail  that  could 
hâve  been  done  to  good  advantage  in  a  season's  work  oyer  such  an  area. 

Had  the  Board  been  aware  at  the  outset  that  the  moth  was  distributed 
OTer  thirty  townships,  it  is  doubtful  if  anyone  would  haye  had  the  cour- 
age to  adrocate  or  undertake  its  extermination.  The  area  of  the  région 
orer  which  it  is  distributed,  howeyer,  is  one  of  the  least  of  the  difficul- 
ties  in  the  way  of  its  extermination,  and  thèse  difficulties  can  only  be 
Iblly  appreciated  by  those  actually  engaged  in  the  work. 

The  foUowing  summary  is  giyen  to  show  the  magnitude  of  the  under- 
taking,  and  such  resnlts  of  the  work  as  can  be  accurately  tabulated  :  — 


Number 

of  Men  employed  Each 

Wtek 

WBSK  COICMBHCIXG 

Week  Endimo 

No.  of  Men. 

Jan.      4, 

11, 

18, 

25, 
Feb.      1, 

8, 

16, 

22, 

29, 
Maroh  7, 

14, 

21,        . 

28, 

Jan.       9, 
16, 
28, 
30. 

Feb.       6, 
13, 
20, 
27,      , 

March  5, 

12,      . 
1              19, 

26,      . 

April     2,      . 

46 
46 
47 
48 
48 
48 
81 
68 
88 

m 

127 
141 
191 
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Nwmber  of  Men  employed  Each  Week  —  Concluded. 


WBBK  COMMBHOmO 


Wbbk  Evdiko 


No.ofMeii. 


April  4, 
11, 
18, 
25, 

May  2, 
9, 
16, 
23, 
30, 
6, 
13. 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


27. 

4, 

11, 

18, 
26, 

1, 

8, 
15, 
22, 
29, 

5, 
12, 
19, 
26, 

8, 
10, 
17, 
24, 
31, 

7, 
U, 
21, 
28, 

5, 
12, 
19, 


April  9, 
16. 
23, 
30, 
7, 
U. 
21, 


May 


June  4, 
11, 
18, 
25, 
2, 
9, 
16, 
23, 
30, 
6, 
13, 


July 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


27, 

3, 
10, 
17, 
24, 
30, 

8, 
15, 
22, 
29, 

5, 
12, 
19, 
26, 

3, 
10, 
17, 
24, 
31, 


219 

234 

233 

230 

232 

183 

140 

140 

91 

90 

87 

89 

93 

95 

102 

120 

120 

126 

129 

122 

107 

107 

97 

95 

37 

33 

38 

36 

37 

37 

38 

38 

37 

34 

36 

36 

35 

34 

33 


Work  Done, 
Trees. 
Fruit,  ahade  and  forest  trees  : 

Inspected, 2,109,852 

Found  to  be  infested, 108,428 

Clearedofeggs, 99,989 

Cemented, 12,172 

Banded  (tarred  paper), 14,013 

Banded  (insectlime), 21,251 
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Burlapped, 110,108 

Sprayed, 7^72 

Fndt;  and  shade  trees  eut, •  895 

Acres  of  bmshland  and  woodland  eut  and  bomed  oyer,      •  115 

Buildings. 

Inspected, 22,102 

Fonnd  to  be  infested, 1^557 

Clearedof  eggs, 1,427 

Wooden  Fences, 

Inspected, 24,936 

Foond  to  be  infested, 2,365 

Clearedof  eggs, 2,159 

Sione  Wcdls. 

Inspected, 2,218 

Fonnd  to  be  infested, 672 

Taken  down,  cleared  of  eggs  and  relaid,      .        •        .        •  854 

Number  of  each  form  of  the  motibi  destrojed  during  the  year  by  hand  : 

Caterpillars, 935,656 

PapsB, 80,021 

Moths 9,338 

Hatched  or  infertile  egg  clusters,         •        •       •        *        .  40,954 

Unhatehed  and  probably  fertile  egg  clusters,       •        .        .  99,790 

It  will  be  noticed  that  the  number  of  trees  inspected  during  the  season 
is  much  less  than  tiie  number  inspected  in  1891.  For  this  there  are  two 
reasons:  1.  Some  twenty  towns  were  inspected  in  1891  along  the 
border  lines,  and  outside  of  the  known  infested  région  In  1892  thèse 
towns  received  very  little  attention;  2.  More  time  and  care  bas 
been  devoted  to  inspecting  and  cleaning  the  trees  this  year,  and  to  the 
inspection  of  the  burlap. 

The  comparison  of  the  number  of  trees,  buildings  and  fences  found 
infested  this  season  with  the  number  found  infested  last  season  indi- 
cates  a  great  improyement  in  the  condition  of  the  région. 

A  Comparison  of  the  Number  of  Men  employed,  Number  af  Towns 
Worked  tn,  and  Number  of  Egg  Clusters  found  between  Similar 
Dates  in  the  Past  Seasons. 

From  ApriX  5,  1891,  to  May  16,  1891. 

Nmnber  of  egg  clusters  found, 757,760 

Average  number  of  men  per  week, 159 

Average  number  egg  clusters  per  man, 4,765 
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Towns  Worked  in, 

Arlington,  Lynn,  Saugus, 

Belmont,  Malden,  Stoneham, 

Cambridge,  Melroee,  Wakefield, 

Chelsea,  Medfoid,  Winchester, 

Everett,  Révère,  Wobum.  — 17. 

Lexington,  Somerville, 

Fram  AprU  4,  1892,  to  May  14,  1892. 

Number  of  egg  cltisters  found, 38,760 

Average  number  of  men  per  week, 222 

Ayerage  number  egg  clusters  per  man, 175 

TowTis  Worked  in, 

Arlington,  Lynn,  Saugus, 

Belmont,  Malden,  Swampscott, 

Beverly,  Melrose,  Stoneham, 

Chelsea,  Medford,  Watertown, 

Cambridge,  Peabody,  Winthrop, 

East  Boston,  Révère,  Winchester, 

Everett,  Somerville,  Wobum, 

Lynnfield,  Salem,  Wakefield.  —  25. 
Lexington, 

Front  OcL  2, 1891,  to  Jan,  1, 1892. 

Number  of  egg  clusters  found, 21,632 

Average  number  of  men  per  week, 48 

Ayerage  number  egg  clusters  per  man, 450 

Towns  Worked  in. 

Arlington,  Lynn,  Salem, 

Belmont,  Malden,  Somerville, 

Beverly,  Medford,  Stoneham, 

Brighton,  Marblehead,  Wakefield, 

Cambridge,  Melrose,  Watertown, 

Chelsea,  Peabody,  Winchester, 

Everett,  Reading,  Wobum.  —  21. 

From  Oct*  1,  1892,  to  Jan.  1,  1893. 

Number  of  egg  clusters  found, 3,407 

Average  number  of  men  per  week, 36 

Average  number  egg  clusters  per  man, 84 

Towns  Worked  in. 

Arlington^  Cambridge,  Lexington, 

Belmont,  Chelsea,  Lynn, 

Beverly,  East  Boston,  Lynnfield, 

Brighton,  Everett,  Malden, 
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Marblehead, 

Salem, 

Watertown, 

Medfoid, 

Saugus, 

Winchester. 

Melroee, 

Somerville, 

Winthrop, 

Révère, 

Stoneham, 

Wobnm.  — 26. 

Peabody, 

Wakeôeld, 

A 

Complète  List  of  the  Tnfested 

Places, 

ArlingtOD, 

Lymi, 

Swampseott, 

Belmont, 

Lynnfield, 

Sangns, 

Beverly, 

Malden, 

Somerville, 

Bii^Iiton, 

Marblehead, 

Stoneham, 

Cambridge, 

Medford, 

Waltham, 

Charlestown, 

Melrose, 

Wakefield. 

Chelsea, 

Peabody, 

Watertown, 

East  Boston, 

Reading, 

Winchester, 

Everett, 

Révère, 

Winthrop, 

Lexington, 

Salem, 

FcUse  Alarma. 

Wobum.  — 80 

Nnmerons  complaints  hâve  been  receiyed  ftom  many  towns  and 
cities,  both  in  Massachusetts  and  adjacent  States,  to  the  effect  that  the 
gypsy  moth  has  appeared  within  their  borders  in  abondance.  In  many 
cases  needless  alarm  bas  been  created  by  the  publication  in  the  daily 
press  of  statemen ts  which  hâve  been  aflerwards  disproved.  We  hâve  at 
times  had  good  reason  to  believe  that  the  gypsy  moth  had  been  found 
in  some  cases,  but  in  no  case  has  it  yet  been  found  outside  the  district 
known  to  be  infested  in  1891. 

Following  is  a  list  of  places  from  which  reports  hâve  come,  or  which 
hâve  been  visited  in  following  dues.  No  évidence  of  ihe  présence  of 
the  gypsy  moth  has  been  found  in  any  of  thèse  places  :  — 

Places  that  hâve  beenfalsely  reporled  as  infested  by  the  Qypsy  Moth, 
Massachusetts, 


ActoD, 

Ashbumhara, 

Athol, 

Bedford, 

BiUerica, 

Boston  (Common), 

Boxford, 

Braintree, 

Brockton, 

Brookline, 

Chicopee, 

Clinton, 

Concord, 


Danvers, 

Dorchester, 

Essex, 

Georgetown, 

Globe  Village, 

Gloucester, 

Hamilton, 

Haverhill, 

Holden, 

Hopedale, 

Hull, 

Ipswich, 

Kendall  Green, 


Lancaster, 

Lawrence, 

Leicester, 

Lincoln, 

Lowell, 

Manchester, 

Milford, 

Mitteneague, 

Nahant, 

Newburyport, 

Newton, 

North  Reading, 

Pittsfield, 
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Plymouth, 

Wayland, 

Whitlnavîlle, 

South  Lincoln, 

Wenham, 

WilkinsonviUe, 

Spencer, 

Westfield, 

Wilnûngton, 

Springfield, 

Weston, 

Worcester. 

Uxbridge, 

;r  PUices  where  SuapecUd  Localities  hâve  been  inspected  in  which  no 

Moths  hâve  beenfound. 

New  Hampshir^, 

Bamstead, 

Hayes, 

Salmon  Falls, 

Centre  Harbor, 

Manchester, 

Union, 

Conway  Jonction, 

Milton. 

Wolf  borough  Junction. 

Great  Falls, 

Rochester, 

Maine, 
Georgetown,  LiTermore  Falls,  South  Berwick. 

Circumstancea  Favorable  to  the  Extermination  of  the  Oypsy  Jfothj 
not  given  in  the  Report  ofl891, 

1.  An  increased  number  of  its  enemies  bas  been  observed.  Fire  spe- 
cies  of  beetles  and  many  spîders  baye  been  seen  to  eat  the  caterpillars. 
The  following  birds  bave  been  seen  to  feed  upon  the  moths,  caterpillars 
oreggs:  — 

Phœbe, Sayomis  phœbe. 

American  robin, Merula  migraloria, 

Catbird, Oaleoscoptes  carolinenais. 

Brown  thrasher, Harporhynchus  rufus. 

Bluebird, Sialia  sicUis. 

Chickadee, Parus  airicapUlus. 

American  redstart, Setophaga  ruticilla. 

Black  and  white  warbler,    ....  Mniotilia  varia, 

Maryland  yellow-throated  warbler,    .        .  Oeothlypis  trichas, 

Yellow  warbler, Dendroica  œstiva, 

Red-eyed  vireo, Vireo  olivaceus. 

White-eyed  vireo, Vireo  noveboracensis. 

Yellow-throated  vireo,        ....  Vireo  flavifrons, 

Chippîng  sparrow, Spizeîla  socicUis, 

English  sparrow, Passer  domesticus. 

Yellow-billed  cuckoo,  ....  Coccyzus  americanus, 

Black-billed  cuckoo, Coccyzus  erylhrophlhalmus* 

Blue  jay, Cyanocitta  cristaia, 

Baltimore  oriole, Icterus  galbula, 

Purple  grackle  or  crow  blackbird,     .        .  Quiscaîus  quiscula, 

Kingbird, Tyrannus  tyrannus, 

Wood  pewee, OoTiiopus  virens, 

White-bellied  nuthatch,       ....  Sitta  carolinensis, 

Oven-bird, Seiurus  aurocapillus. 
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2.  Many  parasites  hâve  been  fonnd  upon  them.  Thèse  are  giren 
in  détail  in  the  report  of  the  entomologist  which  foUows  this  report. 

3.  A  scarcity  of  maie  moths  found,  as  compared  wîth  the  number  of 
females,  has  been  obseired  this  year  in  the  région  which  was  badly 
infested  last  year,  and  where  the  agents  of  the  Board  hâve  done  the 
most  work. 

4.  The  number  of  egg  clusters  in  the  infested  région  has  been 
ledueed  at  least  ninety-nine  per  cent,  in  less  than  two  years*  time,  and 
in  over  three  hundred  localities  the  moths  hâve  been  exterminated. 

Why  More  Money  is  needed. 
The  question  which  at  once  occuis  is  this  :  If  so  much  has  been 
accomplished  by  local  extermination  with  the  means  provided,  why 
ask  fora  larger  sum  to  continue  this  work?  This  question  is  easily 
answered,  if  we  remember  that  the  growth  and  spread  of  an  insect 
pest  is  analogous  to  that  of  a  conflagration,  and  that  it  is  safer  and 
less  expensive  in  the  end  to  concentrate  ail  the  force  possible  upon 
it,  that  it  may  be  subdued  at  once.  AVhen  that  is  done,  the  only  safe 
plan  is  to  keep  a  large  force  of  watchmen  ready  to  find,  attack  and  extin- 
guish  the  fire  wherever  smoiddering  embers  break  out  into  flame,  and 
to  watch  for  ail  sparks  in  the  neighbortiood  and  extinguish  them. 
In  this  case  wherever  fertile  eggs  are  left  there  is  always  danger  of 
another  ouibreak.  In  the  past  we  hâve  been  obliged  by  lack  of  means 
to  neglect  a  large  part  of  the  région  at  certain  seasons  of  the  year,  and 
much  work  has  been  left  unfinished  as  other  work  became  more  press- 
ing ;  therefore  the  moth  has  been  allowed  to  increase  in  some  localities 
where  it  should  hâve  been  held  in  check,  and  it  has  been  allowed  to 
remain  in  ôthers  where  it  might  hâve  been  exterminated. 

Plana  for  Future  Work, 
There  is  but  one  plan  which  promises  extermination,  and  that  is  to 
keep  the  whole  région  under  constant  inspection  and  to  niake  occasional 
inspections  of  the  towns  in  its  vicinity.    To  accomplish  this  we  require  :  — 

1.  An  adéquate  number  of  trustworthy,  intelligent,  persevering  and 
industrious  men,  with  good  eyesight  and  otherwise  fitted  by  nature  for 
the  work.  It  will  take  at  least  a  year's  time  to  secure  such  a  force  of 
men,  and  to  so  instruct  and  train  them  as  to  bring  them  to  a  state  of  the 
highest  efficiency. 

2.  For  a  time  a  large  force  of  inexperîenced  men  can  be  employed 
to  advantage  in  putting  on  insect  lime,  burlappîng,  eementing  cavities 
in  trees,  and  cutting  and  buming  underbrush. 

3.  The  présent  small  force  of  expert  men,  and  such  others  as  can 
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be  engaged,  will  be  needed  to  reinspect  the  work  of  the  new  force,  as  !t 
is  never  well  to  incur  any  risk  which  may  anse  from  the  carelessness 
of  any  one  man. 

4.  A  sufficient  number  of  snperintendents  or  foremen  must  be  em- 
ployed,  to  keep  the  entire  force  under  constant  supervision. 

£ach  inspector  must  be  assigned  to  a  secdou  of  such  size  as  he  can 
inspect  as  oiten  as  is  necessary  ;  he  must  be  kept  there  until  he  knowB 
the  section  thoroughly  and  becomes  intimately  acqnainted  with  the 
habits  and  préférences  of  the  moths  in  that  section.  When  he  bas 
acquired  this  knowledge,  he  must  be  given  as  many  men  as  he  needs 
to  destroy  ail  the  moths  there  at  the  earliest  possible  moment,  and  hîs 
work  must  be  reinspected  by  others,  as  before  mentioned.  One  experi- 
enced,  trustworthy,  able-bodied,  expert  man  will  do  more  under  proper 
supervision  toward  securing  extermination  than  ten  or  even  twenty 
inexperienced  or  untrustworthy  men.  If  in  1893  the  committee  be 
provided  with  the  means  to  secure  such  a  force,  and  in  1894  with 
the  means  to  continue  it,  more  can  be  done  toward  extermination 
than  could  hâve  been  accomplished  with  a  thousand  inexperienced 
men  in  1892.  The  town:»  on  the  border  of  the  infested  région 
ought  in  1893  to  be  cleared  of  the  moths,  and  they  will  probably 
be  exoeedingly  rare  everywhere.  A  trained  efficient  force  can  then 
be  concentrated  in  the  central  towns,  where  it  will  take  several 
years  to  secure  extermination.  It  is  both  safer  and  more  economical 
to  work  six  experienced  men  over  a  certain  pièce  of  ground  in 
one  year  than  to  employ  one  man  there  six  years,  and  both  the 
time  required  and  the  risk  of  dissémination  incurred  are  less  in 
proportion  as  the  number  of  experienced  men  employed  is  greater. 
We  cannot  hope  to  hâve  an  accurate  account  of  the  condition  of  every 
part  of  the  infested  région,  or  the  progress  made,  unless  an  inspection 
of  the  entire  area  by  expert  men  is  carried  on  continuously  throughout 
eachyear. 

Having  shown  that  a  larger  appropriation  is  necessaiy,  the  next  ques- 
tion is, — 

Will  the  Extermination  of  the  Gypsy  Moth  if  cUtained  jtistify 
the  Expenae  which  must  he  incurred? 
In  judging  of  the  probable  destructiveness  of  the  gypsj  moth,  should 
it  be  allowed  to  spread  throughout  the  United  States,  it  is  important  to 
know,  flrst,  how  destructive  it  bas  been  in  Europe  and  other  countries  ; 
second,  whether  it  has  proved  or  is  likely  to  prove  more  destructive 
hère  than  there. 
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Destructiveneas  of  ihe  Gh/psy  Moth  in  Europe. 

In  regard  to  îts  histoiy  in  Europe,  Professer  Femald  wrote  in  1889  : 
**In  1817  the  cork  oaks  of  Southern  France  suffered  severely  from 
the  attacks  of  this  insect  One  of  the  papers  of  that  time  stated  that 
the  beautiful  cork  oaks  which  extended  from  Barbaste  to  the  city  of 
Podenas  were  nearly  destroyed  by  the  caterpillars  of  the  gypsy  moth. 
After  having  devoured  the  leaves  and  young  acoms  they  attacked  the 
fields  of  corn  and  millet,  and  also  the  grassiands  and  fruit  trees.  In 
1878  the  plane  trees  of  the  public  promenades  of  Lyons  were  nearly 
ruined  by  this  same  insect  Only  last  summer  (1888)  I  saw  the  moths 
in  immense  numbers  on  the  trees  in  the  zoological  gardens  of  Berlin, 
where  the  caterpillars  had  done  great  injury  ;  and  the  Ëuropean  works 
on  entomology  abound  with  instances  of  the  destructiTeness  of  this 
insect.  When  we  consider  its  long  list  of  food  plants,  we  can  see  how 
injurions  this  insect  may  become  if  allowed  to  spread  over  the  oountry, 
and  become  established.  The  opinion  was  expressed  to  me  by  promi- 
nent entomologists  in  Europe,  that,  if  the  gypsy  moth  should  get  a 
foothold  in  this  country,  it  would  become  a  far  greater  pest  than  the 
Colorado  potato  beetle,  because  it  is  so  proliiic,  and  feeds  on  so  many 
différent  plants,  while  the  potato  beetle  confines  itself  to  a  small 
number."  * 

Bechstein  of  Germany  says,  in  hîs  "  Natural  History  of  Insects  Injuri- 
ons to  Forest  Trees"  (1804,  p.  872)  :  "This  is  a  formidable  insect, 
against  which  Tery  active  measures  must  be  taken  ;  for,  on  account  of 
their  large  broods  and  great  Toracity,  the  damage  done  by  the  cater- 
pillars may  be  easily  understood."  Linnœus  and  Fabricius  call  it  the 
pest  of  the  fruit  garden.  Preyssler  writes  :  "  The  caterpillars  became 
Tery  common  in  Prague,  to  the  great  injury  of  the  fruit  trees  ;  being 
deprived  wholly  of  leayes,  they  bore  no  finit."  P.  Brocchi,  in  his 
**Treatise  on  Agricultural  Zoology"  (p.  451),  published  in  1886,  says 
of  the  gypsy  moth  :  "  It  attacks  not  only  fruit  trees,  but  forest  trees 
also.  It  has  been  noticed  that  the  gardens  in  the  vicinity  of  elms  and 
poplars  hâve  especially  suffered."  J.  O.  Westwood  (London,  1840,  p. 
451)  writes:  ^' Hypogymna  (Ocneria)  diapar  and  Psilma  monacha  are 
occasionally  ezceedingly  destructive  in  Crermany  to  the  forests,  which 
they  completely  strip  of  their  foliage." 

Mr.  £  A:  Samuels,  in  a  paper  read  before  the  Massachusetts  State 
Board  of  Agriculture,  in  1865,  speaks  of  the  serions  injury  by  this 
insect  in  Europe  as  follows  :  •*  During  the  year  1848  an  enormous  quan- 
*  Spec  Bull.  Uatch  Exp.  Station  of  the  Mass.  Agr.  Collège,  Nov.,  1889,  p.  4. 
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tity  of  the  Bombyx  (Oeneria)  cUspar,  a  well-known  enemy  of  âieirgardens 
and  forests,  had  devoured  the  foliage  of  the  trees,  whioh  în  some  locali- 
tâes  were  quite  bare.  In  the  autumn  millions  of  their  eggs  were  dis- 
oovered,  enveloped  in  a  silky  soit  of  eovering,  and  attached  to  the 
trunks  and  branches.  Many  were  removed  ;  but  the  hand  of  man  was 
powerless  to  work  off  the  infliction,  and  the  owners  of  the  trees  resigned 
themselves  to  their  loss/^  *  The  insects  were  finally  checked  by  the 
birds,  whîeh  ate  their  eggs.  For  the  past  few  years  this  insect  and 
another  allied  species  (Gastropacha  monacha)  hâve  been  yery  destmo- 
tive  in  some  parts  of  Germany,  —  so  much  so,  in  fact,  that  the  Prussian 
goyemment  has  probably  expended  more  money  in  its  efforts  to  control 
them  than  the  State  of  Massachusetts  has  expended  hère  in  the  attempt 
to  exterminate  the  gypsy  moth. 

The  Increased  Destructivenesa  of  IrUroduced  Inaects. 

The  following  qnotation,  from  the  Urst  annual  report  of  the  injurions 
and  other  insects  of  the  State  of  New  York,  by  J.  A.  Lintner,  State 
entomologist,  is  given  to  show  how  much  more  destructiye  imported 
pests  hâve  become  hère  than  in  their  native  countries  :  — 

**  It  is  well  known  to  entomologists  that  those  of  our  insect  pests 
which  are  of  European  origin  hâve  become  far  more  ii^jurious  hère 
than  they  were  ever  known  to  be  in  their  native  homes»  This  may  be 
illustrated  by  a  référence  to  a  few  of  our  injurions  species.  The  wheat- 
midge,  introduced  to  this  country  about  the  year  1820,  and  first  observed 
în  northem  Vermont  (Fitch,  Sixth-Ninth  Reports  Insects,  New  York, 
1865,  p.  8),  has  never  throughout  its  entire  European  history,  extending 
ovçr  nearly  a  century  and  a  half,  displayed  an  approach  to  the  destruc- 
tiveness  which  it  has  shown  since  its  ad  vent  hère. 

**The  ravages  of  the  cabbage  butterfly  (Pieris  rapœ^  Linn),  brought 
to  this  country  by  the  way  of  Québec,  about  the  year  1858,  hâve  g^ready 
exceeded  those  committed  by  it  in  Europe.  It  has  proved  very  destruc- 
tive to  cabbages  wherever  it  has  appeared,  and  it  seems  destined  to 
spread  over  ail  tlie  United  States,  as  it  crossed  the  Missouri  River  in  1880 
and  has  entered  Nebraska.     ('  Canadian  Entomologist,^  xiv,  1882,  p.  40.) 

"  The  asparagus  beetle  (Crioceris  asparagi^  Linn),  which  has  at  times 
destroyed  entire  plantations  of  asparagus  upon  our  sea-board  in  the 
vicinity  of  New  York,  has  been  known  for  centuries  în  Europe,  but 
has  hardly  been  referred  to  by  writers  on  économie  entomology  as  an 
injurions  insect.  Although  common  in  Russia,  a  writer  in  referring  to 
it»  in  1880,  States  that  it  is  never  known  to  be  obnoxious  there. 

•  Agrlcalture  of  Mass.,  1865,  p.  116. 
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**  The  carpet  beetle  (in  Massachusetts  cominonly  known  as  the  bnffalo- 
bug)  {Anthrentés  scrophulariœ,  Linn),  first  known  in  this  oonntry  in  the 
jear  18^,  has  been  reoognized  as  a  common  spedes  throughout  a  large 
part  of  Europe  for  more  tfaan  a  centuiy.  While  in  seyeral  portions  of 
the  United  States  its  ravages  on  carpets  hâve  excited  serions  alarm  in 
housekeepers,  and  hâve  threatened  to  compel  a  resort  to  uncarpeted 
floors,  no  instance  is  known  of  its  ever  having  been  detected  in  feeding 
up<m  carpets  in  Europe,  although  stated  to  be  injurions  to  Airs,  clothes, 
animal  collections,  and  eren  leather  and  dried  plants.  More  fî^equent 
référence  is  made  by  European  writers  of  the  occurrence  of  the  beetle 
xxpoa  ilowers  than  oi  the  larva  in  houses.  (Hagen,  in  *Canadian 
Entomologiste'  x,  1878,  p.  161.) 

^  The  increased  rayages  of  our  introduced  insects  resuit  from  the  new 
conditions  nnder  which  they  are  hère  placed.  The  relations  that  during 
the  lapse  ot  centuries  hare  grown  up  between  them  and  their  food- 
plants,  their  insect  parasites,  the  birds  and  other  animais  that  preyed 
upon  them,  whereby  a  balance  and  an  interdependence  had  become 
established,  hâve  ail  been  broken  up.  When  brought  to  our  shores  they 
iind,  peihaps,  more  abundant  food,  of  a  character  more  acceptable 
and  attractive  to  them.  But,  mainly  in  their  importation,  their  natural 
parasites  and  the  enemies  which  had  kept  them  in  subjection  hâve  been 
left  behind,  and  they  are  fî^e  to  ply  their  destructive  work  and  to  *  in- 
crease  and  multiply  *  without  hindrance  or  molestation,  unless  some  of 
our  native  parasites  shall  at  length  acquire  the  habit  of  preying  upon 
them,  and  other  foes  discover  that  they  are  '  good  for  food/  " 

As  an  instance  of  the  increased  destructiveness  of  introduced  insects, 
the  case  of  the  grape  phylloxéra  (Phylloxéra  vastcUrix)  is  well  known. 
This  insect  is  a  native  of  America,  and  was  carried  to  Europe  in  some 
way,  where  it  was  first  noted  in  France  by  Professer  Planchon,  in  1868. 
It  has  been  long  known  in  America  as  an  insect  which  dœs  considérable 
damage  to  the  leaves  of  pative  grapes,  but  before  its  introduction  in 
France  it  was  never  considered  a  serions  pest  in  this  coimtry.  Since 
1868,  notwithstanding  the  most  vigorous  efforts  to  destroy  it  and  prevent 
its  spread,  it  has  increased  to  such  an  extent  and  become  so  destructive 
as  to  almost  annihilate  the  vineyards  of  southem  France.  Notwithstand- 
ing a  reward  equal  in  value  to  sîxty  thousand  dollars,  offered  by  the  French 
govemment  for  the  best  means  of  destroying  it,  and  an  expenditure  by  the 
same  govemment  which  was  increased  year  by  year,  and  which  was  in 
1882  two  hundred  thousand  dollars,  it  contînued  to  spread,  and  its  rav- 
ages since  hâve  probably  cost  several  hundred  millions  of  dollars.  Htm- 
dreds  of  thousands  of  acres  of  vineyards  hâve  been  rooted  up  and  bumed. 
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It  was  only  after  the  lapse  of  about  twenty  years  that  means  which  were 
found  and  put  into  gênerai  use  subdued  the  ravages  of  the  pest  \n  the 
vineyards  of  France  so  that  grapes  could  be  cultirated  wîth.  any  rea- 
sonable  certainty  of  profit,  and  the  vinegrowers  are  still  at  a  great 
«xpense  fighting  the  phylloxéra  in  France.  In  1889,  two  hundred 
and  forty  thousand  acres  of  yineyard  underwent  défensive  treatment. 
In  the  mean  time  it  had  pushed  its  way  rapidly  in  other  countries  ; 
it  has  now  reached  Algeria,  Spain,  Italy,  Switzerland,  Germany, 
Russia,  Portugal,  Australia,  New  Zealand,  Brazil,  Asia  Mînor  and  the 
€ape  of  Grood  Hope.  Spain  and  Italy  hâve  already  suffered  very 
severely.  In  the  former,  small  proprietors  are  forced  to  the  necessity  of 
abandoning  the  cultivation  of  their  fields,  and  émigration  from  that 
country  to  Brazil  reached  the  number  of  eleven  thousand  persons 
from  Malaga  between  April  and  August,  1889.  ("  Insect  Life,^  vol.  3, 
p.  185  ;  vol.  1,  p.  383.) 

In  1889  there  were  in  the  north  of  Portugal  ninefy  thousand  acres 
of  vineyards  which  had  been  killed  by  the  phylloxéra.  TWs  great 
damage  has  ail  been  donc  by  this  little  insect  in  the  face  of  great  efforts 
and  expenditures  by  both  govemments  and  individuals  to  discover  and 
use  to  advantage  the  most  effective  means  of  destroying  it.  It  is  said, 
however,  that  il  makes  no  progress  in  Russia  and  Germany^  ataing  to  the 
liberaly  wise  and  vigorous  policy  of  thèse  govemments  in  meeting  U  and 
stamping  U  onL  They  hâve  profited  by  the  expérience  gained  in  France, 
and  hâve  spared  no  expense  whenever  it  has  appeared. 

Damage  done  by  Insecta  to  Grops  in  the  United  States. 

A  glance  at  the  history  of  such  insect  déprédations  aa  hâve  been 
recorded  in  this  coimtry  during  the  présent  century  will  impress  ail 
with  the  grave  danger  incurred  in  allowing  this  pest  to  propagate  and 
spread. 

The  foUowing  figures,  given  in  round  numbers,  in  regard  to  the 
destructiveness  of  insects  in  this  country  to  the  crops,  are  taken  ûx>m 
the  reports  of  such  eminent  entomologists  as  Dr.  A.  S.  Packard,  Jr., 
of  Brown  University,  formerly  of  the  United  States  Entomological  Com- 
mission, Dr.  J.  A.  Lintner,  State  entomologist  of  New  York,  James 
Fletcher,  govemment  entomologist  and  botanist  of  the  Dominion  of 
Canada,  from  the  reports  of  Dr.  C.  V.  Riley,  the  entomologist  of  the 
United  States  Department  of  Agriculture,  the  United  States  Statistidan, 
and  other  standard  authorities 

Most  of  thèse  figures  hâve  been  compiled  by  conservative  men,  and 
hâve  been  repeatedly  verified. 
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1846. 


1846. 


1886. 


Hessian  Fîy, 

{Cecidomyia  destrttctor^  Say.) 

Destroyed  almost  the  entire  wheat  crop  of  upper  Georgia. 

(3d  Rep.  U.  S.  Ent  Com.,  p.  200.) 
Ix»s  in  western  New  York,  five  hondied  thousand  bushels. 

(3d  Rep.  U.  S.  Ent  Com.,  p.  200.) 
Wayne  and  Ontario  counties,  New  Yoric, .        .        .        $100,000 
(4th  Ann.  Rep.  Injurions  and  Other  Inseets  of 
New  York  State,  by  Dr.  J.  A.  Lintner,  p.  1 1.) 


1861. 


1887. 


1887. 


Army  Womis. 

{Leueama  unipuncta,  Haw.,  mnd  other  spedee.) 

Did  damage  in  eastem  Massachusetts  exceeding 

(Rep.  A.  S.  Packard,  Jr.,  in  Agr.  of  Mass., 
1870,  p.  863.) 
lowa,  loss  to  grain  in  two  counties,  .... 
(Rep.  Prof.  H.  Osbom  to  Ent.  U.  S.  Dept  of 
Agr.,  1887,  p.  160.) 

lowa,  total  loss  exceeded 

(Rep.  Prof.  Herbert  Osbom  to  Ent  U.  S.  Dept 
Agr.,  1887,  p.  160.) 


$500,000 
180,000 
600,000 


$260,000 
600,000 


$15,000,000 


European  Cabbagt  BtAUerfly. 

{Pieria  râpa,  Linn.) 

Annual  loss  of  cabbages  about  Québec,  Can.,*    . 

(Abbe  Provancher.) 
1870.    Loss  near  New  York  City,  over  ♦      .        . 

(American  Agriculturist,  1870.) 

Wheai  Midge, 
{Diplosis  tritictf  Kirby.) 
1854.    Loss  in  New  York  State  alone,  f        .        .        .        . 
(Estimâtes  made  by  Sec.  N.  Y.  State  Agr.  Soci- 
ety, given  by  Dr.  Fitch,  State  Entomologist) 
So  destructive  was  tais  insect  in  the  years  following 
1854  in  New  York  as  to  stop  the  raising  of  white 
wheat  and  reduce  the  value  oi  ail  wheat  lands 
forty  per  cent  J 

1856.  Loss  in  Canada, 

(A.  S.  Packard,  Jr.,Rep.  on  Rocky  Mt  Locust, 
1877,  p.  709.) 

1857.  Loss  in  Canada,  eight  million  bushels. 

(J.  A.  Lintner^s  Ist  Rep.  on  Injurions  and  Other 
Insects  in  the  State  of  New  York,  p.  7  ) 

•  Rep.  on  Rocky  Mt  Locnst,  Dr.  A.  S.  Packard,  U.  S.  Geo.  Survey,  1877,  p.  747. 
t  Llntner*0  Ist  Ann.  Rep.,  p.  6.    Albany,  1883. 
t  Packard,  Rocky  Mt  Locost,  p.  709. 


2,500,000 
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CoUon  Worm. 

{AleUa  arçiUacea,  Htibn.) 

1788.    Destroyed  two  hundred  tons  of  cotton  in  the  Bahamas. 
(Dr.  A.  S.  Packard,  Jr.,  Rep.  on  Rocky  Mt 
Locust,  U.  S.  Geo.  Survey,  1877,  p.  776.) 
1793,  1800,  1804,  1826  and  1826,  very  destructive  in  thîs 
country,  and  has  since  been  destructive  some- 
where  nearly  every  year.     (Dr.  A.  S.  Packard, 
Jr.,    Rep.   on   Rocky   Mt  Locust,  U.  S.   Geo. 
Survey,  1877,  p.  776.)      Average  loss  in  cot- 
ton States  for  fourteen  years  following  the  war, 
each  year,  ♦  .......    $15,000,000 

1873.    Damage  in  cotton  States, 25,000,000 

(4th  Rep  U.  S.  Ent  Com.,  p.  8.) 
Later  average  annual  loss  from  $25,000,000  to         .    t50,000,000 


Chinch  Bug, 
{BUaatu  UucoptentSf  Say.) 

1850.    Ix)S8  in  minois, $4,000,000 

(Computed  by  B.  I).  Walsh,  State  Ent,  of  111.) 

1864.    Loss  in  Illinois, 73,000,000 

(Ist  Ann.  Rep.  of  Injurious  and  Other  Insects 
of  N.  Y.  State,  by  J.  A.  Lintner;  Albany, 
1882,  p.  7.) 
1864.    Total  loss  in  Mississippi  valley,       ....     100,000,000 
(Dr.  Shimer's  notes  on  chinch  bug,  as  given 
by  A.  S.  Packard  in  Rep.  on  Rocky  Mt. 
Locust,  1877,  p  697.) 
1871.    Loss  in  Illinois  to  wheat,  oats  and  barley,         .        .      10,000,000 

(Dr.  LeBaron,  2d  Rep.  State  Ent.,  111.) 
1871.    Loss  in  Indiana,  lowa,  Nebraska,  Missouri  and  Kan- 

sas, 80,000,000 

(Dr.  LeBaron,  2d  Rep.  State  Ent.,  111.) 

1874.    Ix)ss  in  Missouri, 19,000,000 

(Prof.  C.  V.  Riley,  7tli  Rep.  Insects  of  Missouri, 
1875  p.  25.) 

1874.    Loss  in  Western  States, 60,000,000 

(Prof.  C.  V.  Riley;      Packard,    Rocky  Mt. 
Locust,  p.  698.) 

1887.    Total  loss  in  nine  States,  t 60,000,000 

(J.  R.  Dodge,  Statistician  U.  S.  Dept  Agr.) 

•  4th  Rep.  U.  S.  Ent.  Com.,  p.  8. 

t  Rocky  Mt.  LocuBt,  Packard,  p.  591. 

t  Rep.  of  Ent.,  U.  S.  Dept.  Agr.,  1887,  p.  66. 
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€fr<u$hopper$,    ÇRocky  Mountain  Locusl,) 
{Caloptenuê  tpretutt  Uhler.) 
1874.    Damage  done  to  corn  and  staple  crops  in  Kansas, 

Nebraska,  lowa  and  Missouri,    ....    $56,000,000 
(First  Rep,  of  U.  S.  Ent  Corn.,  1877,  p.  121.) 

1874.    Total  loss  to  the  four  States, 100,000,000 

(First  Rep.  of  U  S.  Ent  Corn.,  1877,  p.  121.) 

1874.  Total  loss  in  thèse  and  neighboring  States  by  dam- 

ages, suspension  of  business,  etc.,       .        .        .    200,000,000 
(*•  Insect  life,"  vol.  3,  p.  397.) 
1874-1877.    Damage  in  the  United  States,  ....    200,000,000 
("  Inseet  Life,"  vol  2,  p.  216.) 

1875.  Twenty-six  counties  in  Missouri,  ♦    ....      15,000,000 

(Prof.  C.  V.  Riley  ) 

Estimâtes, — Ayerage  Ankual  Damage  bt  Insects  m  the  United 

States  to  Staple  Crops. 
1868.    B.  D.  Walsh  in  the  American  Entomologist,  $200,000,000  to 

$300,000,000 
1877.    Dr.  A.  S.  Packard  estimâtes  that  it  exceeds      .        •    200,000,000 
1884.    Varîously  estimated  at  from  $300,000,000  to     .        .    400,000,000 
(Riley  and  others.)t 

1891.    James  Fletcher,t 880,000.000 

(Entomologist  Dominion  of  Canada.) 

Most  of  the  foregoing  figures  represent  the  damage  done  by  insects 
which  eat  certain  of  our  most  important  crops,  or  by  those  which 
accumulate  in  vast  numbers,  and  by  sweeping  over  a  région  devour 
nearly  every  green  thing,  and  so  are  most  conspicuous.  Such  insects 
attract  a  greater  share  of  the  public  attention  than  many  other  species 
which  are  widely  spread  and  possibly  equally  injurious,  but  whîch 
appear  regularly  in  comparatively  small  numbers  over  a  wide  area, 
and  whose  déprédations  are  local,  annual  and  perennial.  Among  thèse 
may  be  reckoned  such  insects  as  the  June  beetle,  the  rose  beetle,  the 
eodling  moth,  many  eut  worms,  and  forest  insects,  some  of  which  are 
continually  injurious  over  large  areas,  but  whose  ravages  are  not 
usually  especially  noticeable  except  in  partîcular  localities. 

In  proof  of  this,  Dr.  Lintner  says  IhoU  the  regular  and periodicaX  damage 
done  by  eut  worms  in  this  couniry,  each  year,  would  probably  excced  thaï 
ofthe  Rocky  Mountain  locust, 

It  is  quite  probable,  were  ail  the  varions  losses  and  expenses  directly 
or  indirectly  connected  with  the  problem  of  inseet  damages,  and  pro- 
tection there&om,  included  in  thèse  estimâtes,  that  the  sum  total  would 

•  8th  Report  on  Missouri  Insects,  1876,  p.  90. 
t  Rep.  of  U.  S.  Dept.  of  Agr.,  1884,  p.  824. 
t"  Inseet  Life,"  vol.  4,  p.  13. 
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be  coDBiderably  increased.  The  figures  given  by  Mr.  Fletcher,  $380,- 
000,000,  represent  one-tenth  of  the  value  of  the  entire  yearly  agricultural 
products  of  the  United  States.  **  This  sum,"  he  says,  "  is  given  up  with- 
oat  a  murmur  and  almost  without  a  struggle  by  tbe  people  of  the  United 
States  ;  ^^  and  he  has  stated,  in  his  report  before  the  committee  on  agri- 
culture of  the  Canadian  House  of  Gommons,  July  4,  1891,  that  insects 
destroy  one-tenth  of  ail  of  the  crops  of  the  Dominion  ot  Canada.  Thèse 
estimâtes  are  borne  out  by  the  estimâtes  made  from  time  to  time  of 
the  damage  done  in  towns  and  counties  in  dififerent  States. 

Why  the  Oypsy  Moih  is  More  Destructive  t?ian  our  NcUive  Insects. 

It  was  introduced  without  its  native  enemies. 

Its  reproductive  capacity  is  enormous. 

The  eggs  contained  in  egg  elusters  hâve  been  counted,  and  in  some 
of  them  over  fourteen  hundred  hâve  been  found.  It  is  probable  that  the 
average  number  given  in  my  last  report  (four  hundred  and  sixty-eight) 
was  not  the  full  complément  for  one  female,  as  some  females  deposit 
their  eggs  in  more  than  one  cluster.  The  average  number  of  eggs  laid 
by  each  female  is  probably  between  six  and  seven  hundred. 

The  caterpillars  are  very  voracûms,  not  even  the  army  worm  is  more 
so,  and  the  amount  of  food  that  one  can  consume  is  enormous.  Il  has 
become  acclimated  in  Massachusetts,  and  it  is  very  hardy,  Cold  does  not 
aflfect  the  eggs. 

It  seems  adapied  by  nature  to  almost  any  kind  of  plant  food^  so  that,  if 
it  is  exterminated  from  the  orchard  or  garden  or  driven  into  the  field  or 
forest,  it  can  multiply  there,  and  again  overwhelm  the  orchard.  In  this 
it  has  the  advantage  of  such  other  pests  as  feed  on  a  few  species  of 
plants. 

As  young  are  continually  hatching  from  April  until  the  middle  of 
June,  and  are  feeding  throughout  the  late  spring  and  the  entire  summer, 
the  feeding  season  is  unnsually  long, 

When  not  numerous  it  is  not  conspicuous,  as  when  the  Caterpillar  is 
well  grown  it  feeds  at  night,  hides  during  the  day,  and  has  no  nest  or 
web  like  that  ofthe  tent  caterpillar;  therefore  it  is  likely  to  be  over- 
looked,  and  the  damage  done  by  it  attributed  to  some  other  insect, 
until  it  has  become  so  numerous  as  to  discourage  efforts  to  destroy  it 

The  Increase  and  Destructiveness  of  the  Gypsy  Moth  in  this 

Country, 

"  The  fact  that  this  insect  has  now  been  in  this  coimtry  for  the  last 
twenty  years,  and  has  not  only  held  its  own  but  has  multiplied  to  suoh 
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Trees  stripped  by  caterpillars  of  the  gypsy  moth,  Arlington,  Mass 
Froxu  a  pbotograpli  taken  July  9,  180L 
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View  of  th©  aame  trees,  flhowing  the  resuit  of  the  work  dons  there  in 

1891  ana  1892  by  the  agents  of  th©  State  Board  of  Agdculture- 

FrozQ  &  pbotograpîi  taken  July  e,  1892, 
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an  eztent  as  to  cause  the  entire  destmction  of  the  fhiit  crop  and  also 
to  defoliate  the  shade  trees  in  the  infested  région,  is  sufficient  cause  for 
alarm.  The  citizens  of  Medford  are  immediately  interested,  but  the 
entire  Commonwealth  and  countiy  are  threatened  with  one  of  the  worst 
insect  pests  of  ail  Europe.'"  *  No  one  who  has  not  witnessed  the  vast 
increase  and  the  insatiable  yoracity  of  the  caterpillars  of  this  moth  in 
this  countiy  can  appreciate  the  dangerous  character  of  the  pest  AVhere 
thej  are  allowed  to  go  on  uncheoked,  they  strip  trees,  shrubs,  vines  and 
vegetables  of  their  foliage,  and  will  even  gnaw  the  stems  and  twigs. 
Their  numbers  and  appearance  at  such  times  are  well  described  bj  Mr, 
J.  0.  Goodwin,  in  the  ♦*  Medford  Mercury  "*  in  1890  ;  "  Aller  devastating 
my  neighbor*s  trees,  they  marched  in  myriads  for  my  premises,  fairly 
coYering  the  fences,  houses,  outbuildings,  grass  land,  currant  bushes 
and  concrète  driveways  with  their  trooping  battalions.^  Again  he  says  : 
"  The  number  of  worms  cultivated  on  the  three  or  four  worthless  trees 
on  the  premises  adjacent  to  my  own  is  astonishing  ;  numbers  fail  to 
convey  an  adéquate  idea.    The  earth  seemed  to  be  coyered  with  them.^ 

From  the  expérience  with  other  introduced  insects  we  are  led  to 
believe  that  the  unchecked  dissémination  of  this  pest,  if  allowed  to 
continue,  will  prove  a  great,  growing  and  enormously  expensive  evil. 
As  in  the  past,  the  efforts  of  small  land  owners  would  not  be  sufficient 
to  protect  their  orchards,  shade  trees  and  gardens  from  the  vaat  hordes 
that  would  breed  unmolested  in  the  woods. 

As  the  moth  is  distributed  in  a  great  measure  hy  vehicles,  it  raakes 
its  appearance  first  where  teams  stop,  and  begins  its  work  of  destruction 
in  the  door-yard,  orchard  and  garden.  Thus  the  danger  to  the  forest, 
in  case  ihe  moth  were  allowed  to  propagate  imchecked,  would  be  com- 
paratively  remote.  As  ihe  apple  tree  is  one  of  its  particular  favorites, 
there  would  be  another  dangerous  pest  added  to  those  which  now  sap 
the  life  of  this  tree.  If  the  trees  were  banded,  the  caterpillars  would 
attack  the  currant,  quince,  rose,  cabbage  and  other  ganlen  plants.  No 
doubt  the  people  would  leam  in  time  how  to  destroy  them.  In  fact,  the 
results  of  the  investigations  and  expérimenta  made  under  the  direction 
of  the  committee  would,  if  published  in  full,  give  information  which 
woold  be  most  useful  in  dealing  with  this  and  some  other  pests  ;  but  the 
expense  would  then,  as  now,  fall  on  the  people  of  the  State  ;  it  would 
at  first  fall  heavîly  on  a  few,  and  would  grow  greater  and  more  widely 
distributed  year  by  year. 

The  Colorado  potato  beetle  (Daryphora  lO-lineala,  Say),  which  has 
done  many  millions  of  dollars'  worth  of  damage  in  this  countr^',  was  at 

*  Prof.  C.  H.  Fernald  in  Spec.  Bull.  Hatch  £xp.  Sta.,  Amlierst,  1889. 
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first  a  serions  pest  in  Massachnsetts.  Its  ravages  hâve  been  somewhat 
lessened  at  the  présent  time,  as  the  farmers  hâve  leamed  how  to  destroy 
it  ;  but  Professer  Femald,  wbo  bas  obtaîned  the  most  aceurate  figures 
from  farmers  in  ail  parte  of  the  State  in  regard  to  the  cost  of  the  Paris 
green  applied  to  the  potato  crops  to  bold  this  insect  in  check,  estimâtes  tbat 
the  tax  upon  the  farmera  wbo  use  Paris  green  for  this  purpose  îs  seventy- 
six  thousand  dollars  annually  in  Massachusette. 

In  view  of  the  well-known  destructiveness  of  imported  insecte  in  this 
coimtry,  with  such  knowledge  as  we  bave  of  the  habite  and  destructive- 
ness of  this  insect  both  hère  and  abroad,  wlth  due  considération  of  the 
progress  already  made  toward  extermination,  it  would  seem  the  part  of 
wisdom  and  economy  to  continue  the  work  with  the  most  libéral  appro- 
priations, until  the  gypsy  moth  is  extinct  in  Massachusette. 

RespectfuUy  submitted, 

E.  H.  FORBUSH, 


Entomologistes  Kkport, 

To  the  Members  of  the  Qypsy  Moth  CommiUee, 

Gentlemen:  —  During  the  past  year  I  bave  made  fréquent  visite  to 
the  territory  infested  by  the  gypsy  moth,  and  inspected  the  work  of 
destroying  the  pest  as  carefully  as  possible. 

The  critieal  studies  that  bave  been  made  on  the  habite  of  thèse  insects 
by  the  field  director  and  bis  assistante,  as  well  as  by  myself,  bave  led  to 
quîte  diJSerent  methods  for  theîr  destruction  from  thoso  in  gênerai  use 
with  our  native  insecte.  Some  of  the  methods  that  I  at  first  recom- 
mended  did  not  prove  successful,  because  they  were  not  adapted  to  the 
habite  of  this  particular  insect  I  had  at  that  time  studied  it  only  in 
confinement,  and  it  was  necessary  to  observe  ite  actions  on  ihG  trees, 
where  it  is  entirely  free,  in  order  to  leam  ite  true  habite  and  sélect  such 
methods  as  prove  most  useful  for  its  destruction. 

When  I  first  visited  the  infested  territory  in  Medfonl,  in  Septeraber, 
1889,  there  was  a  région  of  considérable  extent  where  the  branches  and 
trunks  of  the  trees  were  yellow  with  the  cliLsters  of  eggs.  This  fall  I 
spent  three  days  with  Mr.  Forbush  and  four  of  bis  most  experienced 
field  hands  searching  for  eggs,  and  we  were  able  in  ail  this  time  to  find 
but  two  clusters,  and  no  one  who  was  not  acquainted  with  the  facte 
would  bave  been  aware  that  any  uncommon  insect  occurred  in  ail  that 
région» 
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While  I  haye  for  aome  time  had  grave  doubto  of  the  possibility  of 
complète  extermination,  I  am  now  led  to  believe  that  suoh  a  thing  is 
really  possible,  provided  the  work  be  continued  for  several  years  with 
sofficient  appropriations  to  keep  tiie  entire  territory  mider  careful 
supervision.  This  is  a  case  wbere  only  skilfiil,  exper)enced  and  faithfiil 
men  should  be  employed  ;  for,  if  the  work  should  be  slighted  in  any 
way,  it  woxùd  be  greatly  prolonged,  and  therefore  ail  the  more  expen- 
sive  to  the  Conmionwealth. 

From  a  careful  examination  of  the  reports  of  those  in  charge  of  the 
sections,  and  also  of  the  territory  under  their  supervision,  it  seems  quite 
probable  that  the  insect  has  been  exterminated  in  certain  localities  ;  but 
it  would  be  very  unwise  not  to  continue  a  careful  inspection  of  thèse 
localities  until  there  can  be  no  possible  doubt  about  the  matter,  and  in 
time  by  this  method  the  area  to  be  kept  under  examination  will  be  les- 
sened,  and  consequently  the  annual  expense  gradually  reduced. 

A  careful  search  was  made  last  year  for  parasites  on  the  gypsy  moth, 
and  the  folio wing  specîes  were  found,  some  of  which  were  determined 
by  myself  and  the  others  by  gentlemen  who  hâve  made  a  spécial  study 
of  the  groupe  of  insects  to  which  thèse  belong.    They  were  as  follows  :  — 

DeatroyÎTig  the  Eggs. 

Trombidium  hulbipes^  Pack.,  determined  by  Prof.  Herbert  Osbom. 
NoihruSy  near  ovivorus.  Pack.,  determined  by  Prof.  Herbert  Osbom. 
Phlœothrips^  sp  ?  determined  by  Prof.  Herbert  Osbom, 
A  minute  Hymeriopterous  insect  was  bred  from  the  eggs  and  acci- 
dentally  lost  before  I  had  an  opportunity  to  see  it. 

lÀviyig  wUhin  the  CaterpiUars  and  emerging  a/ter  they  transform 

to  Pupœ. 

Theronia  melanocephala,  Br. 

Meraporus,  sp  P  determined  by  Mr.  L.  O.  Howard. 

A/tisocyria,  sp  ?  determined  by  Mr.  E.  T.  Cresson. 

ExoristcLt  two  species,  determined  by  Dr.  S.  W.  Wîlliston. 

Phorocera^  four  species,  determined  by  Dr.  S.  W.  Williston. 

The  above  are  tme  parasites. 

Qaurax  anchora,  Loew,  determined  by  Dr.  S.  W.  Williston. 

Osten  Sacken  has  observed  the  larvaB  of  this  species  in  multitudes 
derouring  the  pupœ  inclosed  in  the  cocoons  of  the  Cecropia  moth. 

Phora  scalaria,  Loew,  determined  by  Dr.  S.  W.  Williston. 

Phora  indsuralis,  Loew,  var.,  determined  by  Dr.  S.  W.  Williston. 

The  last  three  species  are  regarded  by  Dr.  Williston  as  accidentai 
parasites,  entering  the  pupœ  of  the  gypsy  moths  while  the  ûies  are  in 
the  larva  state,  and  then  feeding  in  and  destroying  the  moths. 
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Sarcophaga,  two  species,  determined  by  Dr.  S.  W.  Williston. 

Schiner  expresses  very  grave  doubts  whether  the  species  of  Sarœ- 
phaga  ever  feed  on  anything  but  dead  animal  matter,  while  Brauer 
States  that  their  larvaB  are  sometimes  parasitie. 

Cyrloneura  stabulans^  Fall.,  determined  by  Dr.  S.  W.  Williston. 

According  to  Hartig  and  Bremi,  the  laira  of  this  species  is  sometimes 
found  in  the  lanrçB  of  certain  Bombycid  moths. 

One  of  the  true  bugs,  Podisus  spinosus,  Dali.,  was  oflen  found  destroy- 
ing  the  caterpillars  of  the  gypsy  moth,  and  predaceous  beetles,  ants, 
spiders,  toads  and  poultry  were  also  found  at  the  same  work,  whîle  no 
less  than  twenty  species  of  bîrds  were  obserred  feedîng  on  the  cater- 
pillars. 

Afler  Consulting  with  Drs.  Farlow  and  Thaxter  on  the  subject,  it  was 
deemed  impracticable  to  attempt  the  use  of  yegetable  parasites  in 
destroying  the  gypsy  moth. 

Respectfully  submîtted, 

C.  IL  FERNALD. 
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To  the  SencUe  and  Bouse  of  Bepresentatives  of  the  CommonweaUh  of 

Massachusetts, 

I  hâve  the  honor  to  présent  herewith  to  the  General  Court 
the  report  of  the  gypsy  nioth  committee  of  the  State  Board 
of  Agriculture  to  said  Board,  and  the  reports  of  the  director 
of  field  work  and  the  entomological  advisor  to  said  committee 
as  the  report  of  the  State  Board  of  Agriculture  on  the  exter- 
mination of  the  gypsy  moth  ;  the  statement  of  receîpts  and 
expenditures  and  the  recommendations  and  suggestions 
contained  in  said  reports  being  adopted  by  said  Board  and 
presented  in  accordance  with  the  provisions  of  chapter  210, 
Acts  of  1891,  as  their  recommendations  and  suggestions. 


Boston,  Jan.  10, 1894. 


WM.  R.  SESSIONS, 
Secretary  ofihe  Slate  Board  qf  Agriculture, 


Digitized  by 


Google 


Digitized  by 


Google 


Pi^rE  I 


%'7 


->  .  - 


-i.v"?^ 


élk 


t'h 


1 


^  Â 


(^-  ■:) 


I 


Drawn  by  Josejrfi  Brid^iam 


HfliiotypePnnhniCo.  ^oala 

GWSY    MOTH      oi,«ze.bvGoOgle 


EXPLANATION    OF    PLATE    I. 


GYPSY    MOTH    (Ocneria  dispar.  L.) 


F'g*  ï»  —  Female   with   the   wings   spread. 

2. —  Female   with   the   wings  folded. 

3.  —  Maie   with   the   wings   spread. 

4. —  Maie   with   the   wings   folded. 

5.  —  Pupa. 

6. —  Caterpillar.^ 

J-    Full  grown. 
7.  —  Caterpillar.  3 

8. —  Cluster   of   eggs   on    bark. 

9. —  Several   eggs  enlarged. 

10. —  One   egg  greatly   enlarged. 

Figures  I  to  8,  inclusive,  natural  size. 
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To  the  Massachusetts  State  Board  of  Agriculture. 

In  accordance  wîth  the  provisions  of  law,  the  gypsy  moth 
committee  of  the  State  Board  of  Agriculture  présents  the 
report  of  expenditures  and  work  performed  in  the  endeavor 
**to  prevent  the  spreading  and  to  secure  the  extermination 
of  the  Ocneria  disparu  or  gypsy  moth,  in  this  Common- 
wealtJi," 

The  présence  of  this  insect  pest  was  first  brought  to  public 
notice  in  June,  1889.  The  Législature  of  1890  authorized 
the  Goremor  to  appoint  a  commission  to  take  the  matter  in 
charge  and  appropriated  $25,000  to  carry  on  the  work.  Sul>- 
sequently  the  same  Législature  made  an  additional  appro- 
priation of  the  same  amount.  A  commission  was  appointed 
and  carried  on  the  work  until  Feb.  15,  1891,  when  it  was 
superseded  by  a  new  commission  consisting  of  the  Secretary 
and  two  members  of  the  State  Board  of  Agriculture.  This 
conmiissîon  commenced  opérations  in  March,  1891.  An  act 
of  the  Législature  approved  April  17,  1891,  transferred  the 
work  and  ail  unexpended  funds  in  the  hands  of  the  commis- 
sion to  the  State  Board  of  Agriculture,  authorizing  said 
Board  to ''exercise  ail  the  duties  and  powers"  thus  con- 
ferred  upon  it  *'  by  and  through  its  Secretary  and  such  mem- 
bers of  said  Board  as  it  may  designate  and  appoint  "  for  the 
purpose.  There  remained  of  the  amount  appropriated  for 
the  work  in  1890  nearly  $25,000,  and  the  Législature  of  1891 
appropriated  $50,000  in  addition  to  this  sum. 

The  task  given  the  Board  of  Agriculture  by  the  Législature 
was  to  prevent  the  spreading  and  to  secure  the  extermi- 
nation of  the  gypsy  moth.  At  that  time  the  moth  was 
sapposed  to  be  confined  to  Medford,  Malden,  Arlington, 
Everett  and  Chelsea,  with  the  exception  of  a  few  colonies 
in  North  Cambridge  and  Somerville,  one  in  Winchester  and 
one  in  Belmont.  With  funds  available  amounting  to  about 
$75,000,  the  task  of  determining  the  boundaries  of  the 
région  occupied  by  the   moth   was  begun.     Beginning  at 
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Medford  a  search  was  made  which  extended  through  forty- 
two  towns  and  cities  and  resulted  in  finding  the  moth  în 
thirty  townships.  This  search  occupied  the  entire  season,  and 
by  it  the  fact  was  determined  that  the  insect  had  spread  into 
most  of  the  outer  towns  withîn  the  few  previous  years. 

It  was  proved  by  the  expérience  of  1891  that  sprayîng 
with  known  insecticides  would  never  bring  about  exter- 
mination, and  other  means  of  destruction  were  tried.  Durîng 
the  season  the  moths  were  reduced  90  per  cent,  in  numbers. 

In  1892  the  committee  asked  for  and  received  an  appro- 
priation of  $75,000.  During  that  year  the  infested  towns 
were  inspectcd  as  carefuUy  as  possible  and  fifty-three  towns 
outside  the  infested  région  were  visited,  but  no  moths  were 
found  in  any  of  the  latter.  During  this  season  the  moth 
was  exterminated  from  hundreds  of  localities,  several  towns 
were  nearly  cleared  of  them,  and  the  numbers  of  the  moth 
were  again  greatly  reduced. 

In  the  summer  of  1892  a  means  of  trapping  the  cater- 
pillars  was  put  into  extensive  use.  Bands  of  burlap  were 
placed  about  the  infested  trees  and  those  near  by.  As  thèse 
bands  were  frequently  visited  to  kill  the  moths  found  under 
them,  new  colonies  were  discovered,  requiring  further  band- 
ing,  and  it  soon  became  évident  that  the  force  of  men  would 
hâve  to  be  increased  in  order  properly  to  attend  the  traps 
and  inspect  the  région  round  about  them.  The  lessening 
numbers  of  the  moth  increased  the  work  of  inspection  and 
made  it  more  arduous.  The  great  increase  in  the  number 
of  trees  burlapped  necessitated  a  larger  force  of  men  for  the 
fréquent  examinations  which  were  necessary  if  the  largest 
possible  advantage  from  the  work  was  to  be  attained.  Thèse 
unexpected  conditions  greatly  increased  expenses  and  the 
appropriation  for  1892  was  found  inadéquate.  That  careful 
inspection  of  the  infested  territory  which  is  so  necessary  to 
the  successful  completion  of  the  labors  of  the  Department 
could  not  be  carried  on  in  the  winter  of  1892-93  owing  to 
lack  of  means.  The  few  men  employed  were  busied  in 
cleaning  up  infested  localities  while  awaiting  an  appropriation 
for  the  work  of  the  season. 

In  January,  1893,  a  careful  estimate  was  made  of  the 
amount  of  money  which  would  be  required  to  inspect  the 
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known  înfested  territory  and  the  towns  îmmediatelj  outside 
of  it,  and  to  do  ail  the  effective  work  possible  în  one  year 
towards  the  extermination  of  the  moth,  and  an  appropriation 
of  $165,000  was  asked  for.  An  appropriation  of  $100,000 
was  made  by  the  Législature  and  approved  April  12, 
1893.  While  the  work  was  suspended  awaiting  the  appro- 
priation several  of  the  best  and  most  ex|)erienced  men  left 
the  employ  of  the  committee  for  other  situations,  thus 
greatly  reduoîng  the  efficiency  of  the  force.  By  rcason  of 
this  delay  also,  at  least  six  weeks  of  the  best  working  time 
of  the  year  passed  by  unutilized.  It  was  évident  that  with 
an  appropriation  more  than  one-third  smaller  than  that 
deemed  necessary  by  the  conmiittee,  some  parts  of  the  field 
would  hâve  to  be  (to  a  certain  extent)  neglected  that  other 
parts  might  be  cleared.  It  was  then  decided  not  to  attempt 
to  exterminate  the  moth  from  the  central  towns  in  1893,  but 
to  hold  them  in  check  there  and,  if  possible,  destroy  those 
in  the  outer  towns,  thus  reducing  the  area  to  be  worked 
thereafter.  In  pursuance  of  this  plan  a  large  part  of  the 
force  was  distributed  in  the  peripheral  towns.  A  sufficient 
nnmber  of  men  were  stationed  in  each  town  to  do  ail  that 
could  be  donc  to  advantage  towards  securing  there  the 
extermination  of  the  moth  as  speedily  as  possible. 

A  large  amount  of  money  was  spent  in  inspection  or  search- 
ing  the  towns  just  outside  the  limit  within  which  the  moth 
had  been  already  found.  Many  points  in  this  territory  had 
been  quite  as  much  exposed  to  the  possible  introduction  of 
the  moth  as  some  localities  where  it  was  known  to  exîst.  It 
was  also  imperative  that  ail  the  territory  in  the  towns  but 
little  înfested  should  be  thoroughly  gone  over.  While  this 
work  did  not  directly  operate  to  reduce  the  number  of  moths, 
the  information  thus  obtained  was  absolutely  necessary  to 
enable  the  director  to  work  intelligently  on  the  whole  prob- 
lem  of  extermination.  Nearly  $13,000  was  expended  in 
this  work  of  searching.  Only  three  colonies  were  found  in 
the  outside  territory,  and  ail  but  one  of  them  are  in  close 
proxîmity  to  the  boundaries  of  infested  towns.  The  effort  at 
extermination  în  the  outside  towns  has,  we  believe,  been 
quite  successful,  and  the  territory  for  future  work  other 
than  inspection  has  thereby  been  materially  reduced.     The 
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condition  of  the  worst  infested  territory  is  believed  to  be 
better  than  it  was  one  year  ago,  notwithstanding  the  fact 
that  lack  of  fonds  obliged  the  committee  to  reduce  the 
amount  of  work  donc  there  to  the  minimum. 

The  plan  proposed  last  year  and  submitted  to  the  Légis- 
lature, with  request  for  an  appropriation  of  $165,000,  con- 
templated  the  employment  of  a  sufficient  force  to  do  ail  that 
it  was  thought  would  contribute  toward  extermination  in  ail 
the  infested  territory.  With  only  about  sixty  per  cent,  of  the 
appropriation  asked  for,  only  sixty  per  cent,  of  the  work  con- 
templated  could  be  donc,  and  as  the  plan  could  not  be  com- 
pletely  carried  out,  the  season's  work  in  many  places  îs 
necessarily  left  in  an  unfinished  condition.  This  condition 
will  necessitate  a  larger  expenditure  next  season  to  complète 
the  work  than  would  hâve  been  necessary  while  it  was  in 
hand  the  past  season.  The  committee  believe  that  the 
economical  continuation  of  the  effort  to  exterminate  demanda 
that  ail  the  work  possible  tending  to  the  end  in  view  should 
be  donc  at  once.  The  sooner  the  work  is  reduced  to  a 
simple  work  of  inspection  the  sooner  can  the  amount  of  the 
appropriations  be  safely  reduced.  The  sum  asked  for  last 
year  can,  we  believe,  be  economically  applied  during  the 
coming  year,  and  we  therefore  recommend  that  $165,000  be 
appropriated  for  the  work  of  the  ensuing  year. 

It  will  be  remembered  that  the  Législature  of  1893  by 
résolve  requested  ''the  Senators  and  Représentatives  from 
the  Conmionwealth  in  the  Congress  of  the  United  States  to 
urge  upon  Congress  the  necessity  of  prompt  and  vigorous 
action  to  exterminate  said  pest  (gypsy  moth) ,  and  to  use 
their  influence  to  secure  from  Congress  an  appropriation  of 
one  hundred  thousand  dollars  to  assist  the  Commonwealth  in 
defraying  the  necessary  expenses  of  the  work."  A  commit- 
tee was  sent  to  Washington  to  assist  in  the  matter  by  in- 
terviewing  the  Secretary  of  Agriculture,  the  committees 
on  Agriculture  and  Appropriations.  From  what  this  com- 
mittee could  learn  and  from  récent  communications  from  the 
Secretary  of  Agriculture,  we  are  satisfied  that  no  assistance 
can,  for  the  présent  at  least,  be  expected  from  the  gênerai 
government. 

Early  in  the  summer  of  1893  five  of  the  most  experienced 
entomologists  of  the  neighboring  States,  holding  important 
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positions  in  experiment  stations  or  State  educational  insti- 
tutions, were  învited  to  examine  the  work  of  the  committee 
and  make  criticisms  and  suggestions.  For  their  conclusions 
and  criticisms  we  refer  to  the  report  of  the  advising  ento- 
mologist  of  the  committee,  presented  as  a  partof  this  report. 

Plan  or  Wobk  for  1894. 
First  in  order  we  place  the  inspection  of  ail  territory 
which  it  is  thought  may  possibly  be  infested,  together  with 
the  inspection  of  a  considérable  territory  outside  the  towns 
known  to  be  infested.  The  magnitude  of  this  work  îs  be- 
yond  the  compréhension  of  the  casual  observer.  Hère  îs  a 
territory  of  four  hundred  square  miles  that  should  be  most 
carefuUy  examined.  In  most  parts  of  it  every  tree  and 
shrub,  as  well  as  the  ledges  and  loose  rubbish,  must  be  care- 
fiilly  examined.  That  gone  over  last  year  must  be  as  care- 
fidly  examined  again,  for  assurance  must  be  made  doubly 
sure.  If  by  any  chance  a  single  egg  cluster  has  been  over- 
looked  it  must  be  found.  It  neglected  it  will  be  a  centre 
from  which  the  pest  will  again  spread,  as  a  new  conflagra- 
tion will  be  likely  to  spread  from  a  single  neglected  ember. 
In  this  territory  are  about  12,000  acres  of  woodland  which 
may  be  more  or  less  infested.  It  probably  contains  more 
than  5,000,000  trees,  besides  the  undergrowth.  This 
territory  has  not  thus  fer  had  a  tree-by-tree  inspection  on 
account  of  lack  of  money .  While  this  woodland  must  remain 
a  menace  to  the  work  until  absolutely  cleaned  out  or  bumed 
up,  the  enormous  expense  of  tree-to-tree  examination  and 
the  opposition  of  the  people  to  destruction  by  fire  has  led 
the  committee  to  consider  the  possibility  of  other  plans  for 
the  woodland.  Small  areas  hère  and  there  in  the  woodland 
are  known  to  be  infested,  while  others  may  be.  The  trees 
for  some  distance  around  thèse  infested  spots  should  be 
burlapped  and  carefully  watched,  and  the  remaining  portion 
kept  under  surveillance  for  another  year.  Persistent  eflbrts 
hâve  been  made  to  find  a  feasible  plan  for  dealing  with  this 
forest  problem.  They  should  be  continued  with  the  hope 
that  a  plan  may  be  found  by  which  complète  extermination 
may  be  accomplîshed  without  the  expensîve  or  drastic 
measures  heretofore  contemplated.  If  careful  observation 
shall  prove  that  the  insects  hâve  only  taken  possession  of 
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3mall  areas  in  différent  parts  of  the  wooded  territory,  this 
problem  will  be  much  simplified. 

BURLAPPING. 

The  expérience  of  the  past  two  years  has  proved  to  the 
committee  that  burlapping  is  one  of  the  most  effective 
methods  of  dealing  with  the  gypsy  moth  ;  but  to  be  effectuai 
it  is  necessary  that  a  suflicient  number  of  men  be  employed 
to  examine  ail  the  burlaps  daily  and  kill  ail  the  caterpillars 
found  under  them.  Lack  of  money  has  heretofore  prevented 
à  daily  examination  of  the  burlaps  in  the  territory  most 
centrally  located  and  most  thoroughiy  infested.  The  trees 
in  the  immédiate  vicinity  of  ail  known  infested  localities 
should  be  burlapped.  This  would  include  almost  ail  the 
trees  in  Malden,  Medford  and  Everett,  and  those  in  large 
sections  of  Révère,  Melrose,  Arlington  and  several  other 
towns.  The  work  of  attending  to  the  burlaps  ceases  at  the 
close  of  the  caterpillar  season,  or  about  the  first  of  Sep- 
tember.  From  that  date  the  men  should  be  put  to  inspectîng 
and  cleaning  up  known  colonies  until  the  leaves  hâve  fallen. 
The  entire  force  should  be  employed  for  the  remainder  of 
the  year  in  inspecting  the  whole  territory.  The  work  of 
past  years  must  be  verified  as  well  as  the  work  of  the  last 
season. 

If  less  than  the  sum  recommended  should  be  appropriated, 
the  committee  would  be  obligea  to  limit  the  work  donc  in  the 
most  seriously  infested  and  most  central  territory  to  just 
suficient  to  prevent  the  insects  from  increasing  there,  and 
emplcy  the  balance  of  the  force  that  the  appropriation  would 
warrant  the  committee  in  retaining,  in  inspecting  or  search- 
ing  the  outside  territory  and  cleaning  up  the  outlying  colonie;^. 
The  inspection  must  be  donc  to  prevent  the  spreading.  The 
amount  that  can  be  accomplished  in  the  line  of  extermination 
dépends  entirely  uponthe  size  of  the  appropriation. 

If  the  work  of  destroying  the  gypsy  moth  should  now  be 
discontinued  there  would  probably  be  very  little  damage 
done  for  a  year  or  two  by  the  caterpillars.  As  a  resuit  of 
the  work  aiready  done  the  moths  are  now  very  rare  except 
in  limited  localities  in  the  central  towns  of  the  infested 
district.  But  they  are  scattered  hère  and  there  over  a  large 
part  of  this  whole  area,  in  small  colonies  such  as  started 
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fix)m  tbe  original  importation  by  Mr.  Trouvelot  in  Medford. 
Eacfa  of  thèse  colonies  would  gradually  inorease.  The 
growtli  and  inorease.  pf  each  colony  would  be  slow  at  first 
and  perhaps  unnoticed.  Year  by  year  this  increasing  growth 
would  resuit,  first,  in  damage  at  the  originally  infested 
centres,  and  next  in  a  graduai  dissémination  and  eirtension 
of  the  moth.  New  colonies  would  be  formed  and  in  a  few 
years'  time  gr^it  damage  would  be  donc  in  localities,  as  in 
thepast.  Such  damage  would  continue  and  increase  in  spite 
of  the  efforts  of  individual  citizens  to  prevent  it,  as  was  the 
case  in  Medford  during  the  few  years  before  1890.  Then 
would  come  the  entire  défoliation  of  trees,  shrubs  and  ail 
végétation,  which  would  resuit  in  the  destruction  of  fruit 
and  shade  trees,  the  despoiling  of  gardens,  small  fruits  and 
shrubbery.  In  the  meantime  the  moths  would  be  spreading 
into  the  woods.  They  would  be  gaining  a  foothold  in  public 
parks,  and  extending  out  into  towns  never  before  infested. 
As  in  the  past,  this  condition  of  things  would  grow  worse 
year  by  year.  During  the  spring  and  summer  months 
trees  in  our  parks  and  pleasure  grounds  which  are  ordi- 
narily  covered  and  protected  by  their  foliage  would  be 
stripped  JEind  bare,  their  trunks  and  branches  a  mass  of  crawl- 
ing  caterpillars.  Parks,  roadsides,  woodiands,  oichards, 
gardens,  and,  in  fact,  ail  portions  of  the  infested  area 
where  plants  or  trees  grow  would  be  invaded  by  hosts  of 
voracîous  caterpillars,  which  would  be  spinning  down  from 
tiie  trees  in  great  numbers  upon  passing  vehicles  and  upon 
the  persons  of  the  inhabitants. 

Expérience  bas  shown  that  where  thèse  caterpillars  be- 
come  numerous  they  crawl  in  great  numbers  upon  and  into 
the  bouses  and  buildings  of  ail  kinds  ;  in  fact,  they  intrude 
their  disgusting  présence  everywhore.  Where  ver  they  be- 
come  most  numerous,  so  that  the  foliage  disappears  and  food 
becomes  scarcet,  the  weaker  are  constantly  dying,  and  the 
stench  from  their  decaying  bodies  is  nauseating.  Such  bas 
been  the  condition  where  they  were  most  numerous  in  the 
past,  notwithstanding  the  most  strenuous  efforts  of  indi- 
viduals  to  check  them.  The  dissémination  of  the  moth  over 
this  and  adjoining  States  would  probably  not  be  so  rapid  as 
that  of  some  other  noxious  insects  in  the  past.  But  expéri- 
ence has  shown  that  ît  is  likely  to  increase  very  rapidly 
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wherever  it  bas  obtaîned  a  footbold,  and  that  ît  will  become 
locally  more  destructive  by  reason,  perhaps,  of  the  com- 
parative slowneas  of  its  dissémination.  In  the  Old  World 
it  bas  extended  its  range  into  tropical  countries,  and  should 
it  extend  into  tbe  Soutbern  States  it  would  probably  be  still 
more  destructive  there  than  hère,  as  the  number  of  broods 
produced  annually  usually  increases  in  the  long  summer  of 
those  latitudes.  A  conservative  estimate  made  by  Professor 
Femald  places  the  probable  annual  damage  which  this  insect 
would  do  in  Massachusetts  alone,  if  allowed  to  spread,  at 
one  million  dollars. 

To  show  what  would  be  the  probable  condition  in  large 
areas  of  territory  in  a  few  years,  should  the  work  cease,  the 
fltatements  of  résidents  of  some  of  the  localities  which 
suffered  most  from  the  ravages  of  the  gypsy  moth  are  pre- 
sented  as  an  appendix  to  this  report.  Thèse  are  selected 
from  among  sixty  or  more  such  statements  in  the  possession 
of  the  committee. 

A  mass  of  infoimation  regarding  the  habits  and  natural 
histoiy  of  the  insect  bas  been  obtained  by  the  advising  ento- 
mologist  and  by  the  director  and  bis  assistants.  Many 
valuable  facts  regarding  insect  life  are  continually  being 
observed,  and  extensive  experiments  in  the  use  of  insecti- 
cides bave  been  made.  A  great  variety  of  plans  for  dealing 
with  the  gypsy  moth  hâve  been  tried.  Various  appliances 
bave  been  invented  for  the  economical  and  effective  carrying 
out  of  thèse  plans.  A  fuU  and  complète  record  of  ail  thèse 
matters,  comprising  hundreds  of  closely  written  pages,  bas 
been  preserved  in  the  office  of  the  committee.  Our  advisory 
entomologist  recommends  that  this  matter  be  carefully 
examined  and  ail  new  scientific  or  practical  information  and 
discoveries  sifted  out,  edited  and  printed,  for  the  benefit  of 
agriculturists  and  of  entomological  science.  The  principal 
entomologists  of  the  country  bave  repeatedly,  by  letter  and 
Personal  appeal,  urged  that  this  be  donc.  The  committee 
bas  no  authority  to  use  the  appropriation  for  such  purposes, 
and  would  suggest  that  a  spécifie  appropriation  of  $2,000  for 
this  purpose  would  enable  them  to  bave  this  matter  arranged 
and  edited  in  the  proper  form  for  printing,  and  would  also 
provide  means  for  following  out  some  scientific  experiments 
and  observations  that  bave  been  discontinued  because  not 
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directly  in  the  line  of  extermination.  This  material  would 
not  probably  be  made  ready  before  near  the  end  of  the  year, 
and  provisions  for  printing  it  may  well  be  deferred  till  next 
year. 

The  reports  of  Prof.  C.  H.  Femald,  entomological 
advisor  to  the  committee,  and  of  Edward  H.  Forbush, 
director  of  the  field  work,  are  presented  herewith  as  part  of 
the  report,  and  the  committee  refers  to  thèse  reports  for 
détails  of  the  work. 

The  following  is  the  financiai  report  for  1893  of  the  gypsy 
moth  department  of  the  State  Board  of  Agriculture.  It  will 
be  noticed  that  a  large  sum  is  reported  as  balance  on  hand* 
The  work  of  the  committee  for  the  past  year  has  been 
planned  to  avoid  the  annoyance  caused  by  the  exhaustion 
of  the  old  appropriation  before  a  new  one  is  available. 

Balance  on  hand  Jan.  1, 1893, $5,672  17 

Appropriation, 100,000  00 

$105,672  17 

ExPEKDrrURES. 

Wm.  R.  Sessions,  expenses, $9  79 

N.  S.  Shaler,  expenses, 43  00 

Francis  H.  Appleton,  expenses, 41  43 

E.  W.  Wood,  expansés 16^06 

C.  H.  Femald,  expenses  and  rémunération,        .        .        .  730  16 

E.  H.  Forbush,  director,  salary, 2,400  00 

Book-keeper  and  clerks  in  office, 2,165  32 

Travelling  expenses  of  director  and  men,  ....  1,41424 

Teaming,  livery  and  board  of  director's  horse,   .        .        .  1,888  37 

Wagesofmen, 56,874  33 

Rentofstorehonse  and  office, 297  00 

Supplies,  tools  and  insecticides, 10,047  78 

Balance  on  hand  Jan.  1, 1894, 29,744  69 

$105,672  17 

WM.  R.  SESSIONS,  ' 
N.  S.  SHALER, 
FRANCIS  H.  APPLETON, 
E.  W.  WOOD, 
WM.  H.  BOWKER, 
CammUUe  ofthe  Board  of  Agriculture  in  Charge  ofthe 
Gypsy  Moth  Work, 
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Appbndix. 

Oopy  ofStatement  ofMr.  L.  M.  Clifford^  32  Myrûe  Street^  Medfordj 

Ma88. 

In  1889  we  lost  three  apple  trees  becanse  of  the  caterpillars. 
They  were  stripped  clean  and  then  leaved  ont  and  bloomed  again 
in  September.  •  The  next  spring  they  leaved  ont  a  little,  but  did 
not  bear,  and  finally  died.  In  1889  the  caterpillars  were  over 
everything.  The  house  was  black.  They  crawled  inside  of  Win- 
dows whenever  they  could. 

Last  year  the  gypsy-moth  men  got  bat  one  nest  from  onr 
yard.  Last  year  the  caterpillars  did  no  injury  to  the  trees  and 
they  bore  fairly  well.  They  seemed,  however,  to  hâve  not  got 
over  the  effects  of  being  stripped  two  years  in  succession  by  the 
caterpillars  and  do  not  bear  so  well  as  formerly.  One  tree  in 
particular,  which  formerly  bore  heavily,  has  never  donc  so  well 

since. 

(Signed)  L.  M.  Clifford. 

F£B.  11, 1893. 

Copy  of  Statement  of  Mr.  J,  C.  Clark,  Station  Agent  at  Park  Street^ 
Medfordy  Mass. 
1  live  at  No.  11  Myrtle  Street.  The  moths  ruined  me  as  re- 
gards fruit.  They  were  the  worst  in  1889.  Their  ravages  caused 
me*to  lose  five  nice  apple  trees,  two  cherry  trees,  one  pear  tree 
and  five  plum  trees.  I  lost  ail  my  plum  trees.  One  fall  I  got  five 
bushels  of  plums  from  them.  The  caterpillars  stripped  thèse  trees 
of  every  particle  of  végétation.  It  was  the  caterpillars,  not  Paris 
green,  that  killed  them,  because  it  was  before  the  days  of  the 
commission  and  the  trees  were  not  sprayed.  The  caterpillars  did* 
not  touch  the  pear  trees  until  they  had  eaten  ail  the  leaves  on  the 
apple  trees.  I  had  a  crab-apple  tree  that  blossomed  very  full  that 
spring,  but  the  caterpillars  covered  it  and  it  died.  One  of  the 
apple  trees  which  the  caterpillars  killed  was  a  beautiful  Hubbard- 
ston.  Some  years  I  would  get  four  barrels  off  of  it  to  put  away. 
Ail  you  will  see  of  it  to-day  in  my  yard  is  the  stump,  over  which 
we  train  nasturtiums.  I  would  not  hâve  taken  $100  for  the  tree. 
The  spring  following  the  ravages  of  the  moth  thèse  trees  leaved 
out  a  little,  but  not  much,  and  finally  died.  During  the  summer 
of  which  I  speak  (1889)  my  currant  bushes  were  also  attacked. 
They  were  covered  with  caterpillars,  but  I  saved  them  by  sprink- 
ling  them  twice  a  day  with  a  solution  of  soap  suds  and  kéro- 
sène.    The  caterpillars  covered  one  side  of  my  house  so  thickly 
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that  joa  oonld  not  bave  told  what  kind  of  paint  was  on  it.  It  was 
impossible  to  keep  tbem  entirely  out  of  tbe  bouse.  Tbe  Tromen 
had  to  shake  tbeir  clotbing  wben  tbey  went  into  tbe  boose.  Peo* 
pie  used  to  oome  f rom  otber  parts  of  Medford  to  Myrtle  Street> 
Jost  to  see  tbe  ravages  of  tbe  insect.  Tbe  State  sbould  not  drop 
tbe  work  of  extermination  uoder  any  considération.  Myrtle  Street 
bas  been  nicely  sbaded  tbis  year.  Only  four  years  ago  tbe  trees 
were  bare.  Tbe  work  of  tbe  department  bas  been  very  effective. 
Tbe  men  bave  done  great  work  in  our  section. 

(Signed)        J.  C.  Clark. 

Fbb.  13,  1893. 

Copy  ofStatemmt  of  Mrs.  Wm.  Bdckery  29  Myrtle  Street,  Medfordy 

Mass. 

Mr.  Trouvelot,  wbo  is  said  to  bave  introduced  tbe  gypsy  motb 
into  tbis  country,  was  a  next-door  neigbbor  of  ours.  Tbe  cater- 
pillars  troubled  us  for  six  or  eigbt  years  before  tbey  attained  to 
tbeir  greatest  destructiveness.  Tbis  was  in  1889.  Tbey  were  ail 
over  tbe  outside  of  tbe  bouse  as  well  as  tbe  trees.  Ail  tbe  folîage 
was  eaten  off  our  trees,  tbe  apples  being  attacked  first  and  tbe 
pears  next.  Tbey  ate  nearly  every  green  tbing  in  my  yard,  kill- 
ing  my  rose  busbes  and  doing  mucb  damage  to  tbe  vegetables. 
No  one  wbo  did  not  see  tbem  at  tbat  time  can  form  any  idea  of 
wbat  a  pest  tbey  were.  Tbey  got  into  tbe  strawberry  bed  (al- 
tbougb  tbey  did  not  eat  tbe  leaves) ,  and  I  used  to  go  out  witb  a 
dust  pan  and  brusb  and  sweep  tbem  up  by  tbe  panful.  It  seemed 
to  us  absolutely  necessary  to  go  out  daily  and  make  an  effort  to  at 
least  lessen  tbeir  numbers.  We  killed  many  witb  boiling  bot 
water  and  would  tben  dig  a  bole  and  bury  tbem  so  as  to  prevent 
a  stencb.  Mr.  Belcber  was  poisoned  by  tbem.  Wbile  killing 
tbem  upon  tbe  trees  tbey  would  get  upon  bis  neck  and  poison 
it.  It  was  impossible  to  stay  long  in  tbe  garden,  for  tbey  would 
crawl  ail  over  one.  We  fought  tbem  for  two  or  tbree  years  before 
tbe  commission  took  bold.  Wben  tbey  batcbed  out  in  tbe 
spring  our  fence  would  be  one  living  mass.  My  sister  and  myself 
blistered  tbe  paint  ail  off  tbe  fence  witb  tbe  scalding  water  tbat  we 
poured  on.  Wben  tbey  were  small  it  was  almost  impossible  to 
keep  tbem  off  one's  person.  It  is  a  f  act  tbat  we  bave  scraped  a 
quart  of  eggs  at  a  time  off  tbe  trees.  We  did  tbe  best  we  could  to 
keep  tbem  down,  but  we  could  not  get  tbem  ail,  for  many  would 
bide  away  and  lay  tbeir  eggs.  To  sbow  bow  tbe  catei'pillars  seem 
to  strike  instinctively  towards  a  place  wbere  food  may  be  found, 
my  sister  cried  out  one  day,  *'  Tbey  are  marcbing  up  tbe  street." 
I  went  to  tbe  front  door,  and  sure  enougb,  tbe  street  was  black 
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with  them,  ooming  across  f  rom  our  neighbor's,  Mrs.  Clifford's,  and 

heading  straight  for  oar  yard.     They  had  stripped  her  trees,  bat 

our  treeB  at  that  time  were  only  partially  eaten. 

(Signed)         Mart  A.  Bblchsb. 
Fbb.  13,  1898. 

Copy  ofStcUement  ofMr.  J.  P.  DUly  33  Otis  Streety  Medford^  Mass. 
In  the  summer  of  1889,  while  living  on  Park  Stareet,  Medford, 
we  were  literally  overrun  with  the  gypsy-moth  caterpillars.  We 
had  four  large  apple  trees  in  our  yard,  which,  although  old,  were 
very  productive.  The  caterpillars  first  appeared  on  the  trees  in 
May  and  were  at  their  worst  in  July,  when  they  had  got  their 
growth.  They  ate  ail  the  leaves  off  the  trees  until  it  seemed  as 
if  fire  had  run  through  them.  The  trees  finally  became  as  leaf- 
less  as  in  midwinter.  The  caterpillars  began  apparently  by 
perforating  the  leaves  and  fînally  ate  them  ail  up.  After  eating 
the  apple-tree  leaves  they  attacked  a  Bartlett  pear  tree  and  com* 
pletely  stripped  it  of  its  leaves.  We  got  no  fruit  from  either  the 
pear  tree  or  the  apple  trees  that  year.  The  apple  trees,  indeed,  we 
eut  down  later  in  the  season,  because  there  were  holes  in  them, 
and  we  knew  the  caterpillars  could  never  be  cleaned  out,  and  con- 
sequently  did  not  want  to  suffer  every  year  from  such  a  pest. 
That  summer  we  could  hâve  got  the  caterpillars  out  of  the  holes 
m  the  trees  by  pecks.  After  the  caterpillars  ate  ail  the  leaves  off 
the  trees  they  went  down  into  the  grass,  where  they  swarmed. 
When  the  plague  was  the  worst  that  summer,  I  do  not  exaggerate 
when  I  say  that  there  was  not  a  place  on  the  outside  of  the  hoose 
where  you  could  put  your  hand  without  touching  caterpillars. 
They  crawled  ail  over  the  roof  and  upon  the  fence  and  plank 
walks.  We  crushed  them  under  foot  on  the  walks.  We  went  as 
little  as  possible  out  of  the  slde  door,  which  was  on  the  side  of  the 
house  next  to  the  apple  trees,  because  the  caterpillars  dustered 
so  thickly  on  that  side  of  the  house.  The  front  door  was  not 
qui  te  so  bad.  We  always  tapped  the  screen  doors  when  we 
opened  tbem,  and  the  monstrous  great  créatures  would  fall  down, 
but  in  a  minute  or  two  would  crawl  up  the  side  of  the  house 
again.  When  the  caterpillars  were  the  thickest  on  the  trees  we 
could  plainly  bear  the  noise  of  their  nibbling  at  night,  when  ail 
was  still.  It  sounded  like  pattering  of  very  fine  raindrops.  If 
we  walked  under  the  trees  we  got  nothing  less  than  a  shower  bath 
of  caterpillars.  We  had  a  hammock  hung  between  the  trees  that 
summer,  but  we  could  not  use  it  at  ail.  The  caterpillai's  spun 
down  from  the  trees  by  hundreds,  even  when  they  were  of  a  large 
size.    We  had  tarred  paper  around  the  trees,  but  they  crawled  up 
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the  trunks  in  masses  and  went  rigbt  over  the  paper.    The  bodies 

of  those  that  got  stuck  in  the  printers'  ink  served  as  a  bridge  for 

their  brethren.     The  caterpillars  were  so  thick  on  the  trees  that 

they  were  stuck  together  like  eold  macaroni.     A  little  later  in  the 

season  we  saw  literally  thousands  of  moths  flattering  in  the  back 

yard.    In  the  fall  the  nests  were  stuck  ail  over  the  street  trees. 

Car  tour  apple  trees  which  we  eut  down  becaose  of  the  pest 

yielded  the  year  before  eleven  or  twelve  barrels  of  fine  Baldwin 

apples.    I  hâve  been  told  that  in  other  places  in  Gienwood  the 

caterpillars  even  ate  cabbages  and  other  plants.     In  the  summer 

of  1892  I  noticed  very  f ew  caterpillars. 

(Signed)  J.  P.  Dnx. 

Hbotobo,  Ma88.,  Feb.  11»  1893. 

Copy  of  StatemerU  of  Mrs.  S.  J.  FoUanàbeSy  35  Myrtis  Street^ 
Medfordy  Mass. 

In  1889  the  walks,  trees  and  fences  in  the  yard  and  the  sides  of 
the  house  were  covered  with  caterpillars.  I  used  to  sweep  them 
Qp  with  a  broom  and  bum  them  with  kérosène,  and  in  half  an  hour 
they  would  be  just  as  bad  as  ever.  There  were  literally  pecks  of 
them.  There  was  not  a  leaf  on  my  trees.  The  apple  and  crab- 
apple  trees  were  ail  stripped,  and  the  pears  partly  so.  They  even 
nibbled  the  young  green  pears,  and  I  lost  a  good  many  in  that 
way.  My  large  cherry  tree,  which  usually  bears  two  bushels,  was 
stripped  clean  for  two  years  running  and  I  got  no  fruit.  The 
caterpillars  ate  ail  the  young  tomato  vines  and  injured  my  rose 
bashes.  The  Balm  of  Gilead  trees  outside  on  the  street  were 
regular  harboring  places  for  the  pest  Back  of  the  house  and 
across  the  railroad  track  was  a  large  tract  of  young  growth,  oaks 
and  maples.  They  were  ail  stripped.  The  caterpillars  did  not 
leave  a  leaf.  The  trunks  and  branches  were  covered  with  their 
cocooDs.  The  cocoons  hung  in  bunches  as  big  as  a  pint  dipper. 
The  stench  in  this  place  was  very  bad.  This  tract  has  since  been 
deared  by  the  gypsy-moth  men.  Last  year  I  had  no  trouble  with 
the  caterpillars.  I  did  not  see  one  in  the  yard  ail  last  summer.  I 
picked  a  bushel  and  a  half  of  cherries  ofiP  my  tree.  For  three 
years  préviens  to  1891  my  Baldwin  apple  tree  bore  no  fruit  on 
account  of  the  ravages  of  the  moth.  It  was  stripped  every  year. 
lû  1891  the  number  of  caterpillars  was  so  lessened  that  the  trees 
escaped  harm  and  bore  three  bushels  of  splendid  apples.  The 
«praying  seemed  to  do  the  blossoms  good.  Last  fall  (1892)  I  got 
about  two  bushels  off  the  tree. 

(Signed)  S.  J.  Follansbee. 

Fbb.  u,  1993. 
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Copy  of  StcUement  of  Mrs.  I.  W.  HamXin^  corner  of  Spring  and 
Myrtle  Streets^  Medford^  Mass. 

The  gypsy-moth  Caterpillar  became  quite  prominent  in  oar 
Déighborbood  some  six  years  ago.  They  were  at  tbeir  worst  in 
1889.  One  day  in  June  my  attention  was  called  to  some  shade 
trees  on  Myrtle  Street,  the  trunks  of  which  were  literally  black 
with  the  caterpillars.  Our  yard  was  overrun  with  caterpiUars. 
For  six  weeks  a  great  deal  of  our  time  was  devoted  to  killing  thèse 
caterpillars  and  we  did  not  bave  half  as  many  as  people  f  arther 
down  the  street.  When  they  got  their  growth  thèse  caterpillars 
were  bigger  than  your  little  ûnger  and  would  crawl  very  fast.  It 
seemed  as  if  they  would  go  from  hère  to  Park  Street  in  half  an 
hour.  We  would  go  ont  in  our  yard  time  af  ter  time  during  the  day 
and  gather  the  caterpillars  in  disbes.  Time  and  again  I  bave 
stayed  out  in  the  yard  for  two  hours  at  a  time  catching  cater- 
pillars. But  in  half  an  bour  afterwards  they  seemed  to  be  just  as 
thick  again.  It  was  a  oommon  remark  in  the  bouse,  **  Well,  it  is 
time  to  go  out  and  make  our  rounds  again/'  and  then  we  would 
sally  out  with  our  pans.  When  the  caterpillars  were  very  smail 
we  used  to  kill  them  with  bot  water.  The  big  ones  we  killed  by 
pouring  kérosène  oil  over  them  and  burning  them.  Our  one  apple 
tree  was  stripped  of  its  leaves  for  two  or  three  years  running. 
The  trees  of  our  next  door  neighbor,  Mr.  Randall,  suffered  very 
much.  The  caterpillars  got  into  bis  evergreens  and  were  so  thick 
that  they  made  them  look  black.  The  trees  bave  since  died.  I 
do  not  know  whether  or  not  it  was  owing  to  the  caterpillars.  Mr. 
Randall  was  on  the  point  of  moving  to  Franklin,  but  be  stayed  in 
Medford  two  months  that  summer  to  fight  the  moths  and  save  bis 
trees.  There  were  people  on  Myrtle  Street  wbose  géraniums  and 
plants  were  eaten.  Many  people  took  much  time  to  fight  the 
caterpillars  and  killed  a  great  many.  Others  would  say,  **  What 
is  the  use  ?  "  and  would  do  nothing.  We  were  very  glad  to  be  re- 
lie ved  of  the  work  by  the  appointment  of  the  commission.  The 
next  spring  we  found  many  small  ones  on  our  fence,  but  we  killed 
ail  that  we  could  before  they  grew  large  and  so  did  not  suffer 
from  them  as  in  the  preceding  summer.  In  some  other  places, 
however,  they  were  just  as  bad.  Last  summer  I  do  not  think  I 
saw  three  caterpillars  on  our  premises.  If  the  State  bad  not  done 
sometbing  I  think  it  would  bave  been  overrun  by  now. 

(Signed)        Mrs.  I.  W.  Hamlin. 
Fbb.  13, 1893. 
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Copy  of  StcUement  of  Mr.  Wm.  B.  Harmon^  SB  Spring  Street, 
Medfordy  Mass. 
In  the  Bummer  of  1890  the  caterpillars  deflt3x>yed  ail  oar  fruit. 
They  attacked  and  stripped  the  apple  trees  first  and  then  turned 
their  attention  to  the  pear  trees,  which  they  also  stripped.  The 
yoang  fruit  was  entirely  ruined  and  we  had  nothing  that  fall. 
The  trees  in  places  were  actually  black  with  caterpillars.  They 
woald  collect  in  great  bunches  and  we  would  sweep  them  otf  with 
a  broom.  I  had  quite  a  large  vegetable  garden  which  was  nearly 
rained  by  the  caterpillars.  They  destroyed  the  cucumbers  and  ate 
ail  the  tops  off  the  tomatoes.  They  also  stripped  some  flowering 
plants.  We  could  not  step  out  of  doors,  either  on  the  grass  or  on 
the  walk,  without  crushing  the  caterpillars  under  foot.  Over  our 
front  door  the  house  was  black  with  them.  We  would  dear  them 
off  every  moming,  but  in  an  hour  it  would  be  black  again.  People 
could  not  come  in  that  way.  It  is  no  exaggeration  to  say  that 
there  were  pecks  of  the  caterpillars  under  the  doorsteps  and  on  the 
fence.  We  had  both  the  f ence  and  the  steps  split  up  and  burned 
80  as  to  deprive  the  pest  of  its  harboring  places.  I  hâve  fre- 
qoently  gathered  half  a  coal-hodful  of  caterpillars  from  the  fence 
within  a  short  space  of  time.  In  twenty  minutes  they  seemed  to 
be  just  as  thick  as  ever.  We  burned  many  pecks  of  them  in  ail. 
The  next  lot  to  ours  was  a  vacant  brush  lot.  It  actually  swarmed 
with  caterpillars,  and  they  came  from  there  into  our  yard  by  thou- 
sands.    Last  year  (1892^  we  saw  but  a  few  caterpillars. 

(Signed)        Wm.  B.  Harhok. 

Fn.  Il,  1803. 

Capy  ofStcUemerU  of  Mr.  J.  W.  Harloto,  58  Spring  Street^  Medford, 

Mass. 

We  did  not  suffer  so  badly  from  caterpillars  in  1890  as  some  of 
our  neighbors,  because  we  had  no  fruit  trees  in  our  yard.  An  oak 
tree  in  our  back  yard  was  stripped  nearly  bare.  Our  blackbelry 
and  raspberry  bushes  were  badly  eaten  and  we  got  but  little  fruit 
from  them  that  summer.  Two  oaks  on  the  street  in  front  of  our 
houee  were  entirely  stripped.  The  next  year  they  did  not  leave 
out  and  were  eut  down.  We  were  not  troubled  by  the  caterpillars 
last  summer. 

(Signed)        J.  W.  Harlow. 

Pbb.  11,  1893. 

Copy  of  StcUement  ofStcUion  Agent  E.  Clark,  Glenwood,  Medfordj 

Mass. 
When  the  caterpillars  were  thick  in  Medford  a  few  years  ago  one 
would  hâve  thought  that  a  fire  had  run  through  the  gardens.     The 
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apple  and  pear  trees  were  stripped  and  the  fences  and  walks  were 
oovered  with  caterpillars.  The  work  of  the  présent  department  in 
stopping  the  ravages  of  the  moth  has  been  a  success  and  should 
be  oontinued  bj  ail  means. 

(Signed)         E,  Clark, 

Station  AgenL 
Fbb.  Il,  1893. 

Copy  ofStatement  of  Mr.  A.  B.  BuntinÇy  SwampscoUj  Mass. 
The  gypsy-moth  caterpillars  were  very  thick  in  the  spring  of 
1892  at  the  Marshall  place,  on  Humphrey  Street.    The  trees  for 
two  or  three  acres  were  stripped  of  their  leaves.    It  looked  as  if  a 
fire  had  been  through  them.      There  was  no  more  sign  of  a  leaf  in  ' 
May  or  June  than  there  would  be  in  February. 

(Signed)        A.  R.  Bunting. 
8WAMP800TT,  Febnury,  1898. 
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FiELD  Dibeotor's  Rbport. 


To  the  Committee  on  Vie  Extermination  of  ihe  Oyp9y  Moth. 

Gentlemen: — It  wîU  be  impossible,  within  the  lîmited 
space  allowed  to  this  report,  to  describe  in  détail  the  work 
of  the  season  of  1893  and  its  results.  I  shall  therefore 
make  only  a  brief  statement  of  the  methods  employed  and 
the  results  attained. 

Methods. 

The  methods  used  in  the  extermination  of  the  moth  during 
the  year  1893  were  much  the  same  as  those  of  the  previous 
year,  with  such  modifications  and  additions  as  expérience 
has  suggested. 

Eggs  of  the  moth  which  had  been  deposited  on  trees, 
buildings  and  other  objects  were  not  removed,  but  were 
saturated  with  créosote  oil  or  burned  by  a  combination  of 
dilate  nitric  and  carbolic  acîds.  Either  of  thèse  methods 
insured  the  speedy  destruction  of  the  life  of  the  eggs,  which 
were  less  likely  to  be  scattered  about  than  if  they  were 
scraped  from  the  ti-ees. 

The  imported  **Raupenleim"  or  *'insect  lime"wasalso 
used  in  banding  large  trees  to  prevent  the  caterpillars  from 
climbing  them,  but  it  did  not  prove  as  effectuai  as  in  1892, 
owing  either  to  its  poor  quality  or  an  unfavorable  season. 
It  was  also  used  as  a  cément  in  fiUing  the  cavities  of  infested 
trees,  thereby  depriving  the  caterpillars  of  their  hiding- 
places,  and  for  this  purpose  it  proved  superior  to  anything 
heretofore  used. 

In  May  bands  of  burlap  were  placed  around  thèse  trees  as 
an  artificial  hiding-place  for  the  caterpillars,  and  later  a 
large  proportion  of  them  were  found  under  the  bands  and 
killed.  The  burlaps  in  the  outer  towns  were  visited  daily 
and  the  trees  were  occasionally  looked  over,  both  by  the 
regular  men  and  by  spécial  inspectors.  This  resulted  in 
almost  completely  eradicating  the  moth  from  the  outer  towns, 


80  that  in  some  towns  no  eggs  were  found  during  the  fall. 
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Owîng  to  the  insufficiency  of  the  appropriation  and  the 
conséquent  lack  of  men,  tlie  burlap  on  the  trees  in  the 
central  towns  was  not  as  often  visited,  but  was  examined 
fortnightly,  weekly  or  bi-weekly,  as  the  circumstances 
admitted  or  as  immédiate  necessity  demanded.  As  the 
effectiveness  of  this  method  dépends  largely  on  daily  visîts 
to  the  bands,  the  results  were  not  as  satîsfectory  as  in  the 
outer  towns,  but  the  moths  were  held  in  check  and  con- 
siderably  reduced  in  numbers. 

As  the  young  caterpillars  hatched  and  appeared  in  the 
undergrowth  on  the  borders  of  woodland  they  were  destroyed 
by  burning  over  small  tracts  with  crude  oïl  by  means  of  the 
cyclone  bumer,  first  made  use  of  in  this  work  in  1891. 
This  method  bas  proved  to  be  certain  destruction  to  the 
caterpillars  if  employed  at  the  rîght  time. 

As  the  season  advanced,  traps  containing  artificially 
reared  female  moths  were  placed  in  the  fiéld  and  the  maies 
were  attracted  to  them  in  considérable  numbers.  As  many 
of  the  maies  émerge  from  the  pupa  before  the  females  and 
are  thus  captured  before  they  hâve  an  opportunity  to  pair, 
the  number  of  fertile  egg  clusters  may  be  lessened  in  this 
way  at  a  small  expense. 

The  experiments  with  insecticides  made  under  Prof.  C. 
H.  Femald*s  direction  hâve  proved  conclusively  that  the 
arsenites  as  commonly  used  for  spraying  foliage  are  ineffect- 
uai with  the  gypsy  moth.  The  chemical  experiments  made 
at  the  field  director's  office  by  Mr.  F.  C.  Moulton,  one  of 
the  inspectors  employed  by  the  committee,  hâve  resulted  în 
the  discovery  of  some  insecticide  mixtures,  one  of  which 
seems  to  be  very  effective  with  the  gypsy  moth  and  may  be 
usefiil  in  exterminating  the  pest.  This  consists  of  a  mixture 
of  an  arsenite  with  acétate  of  lead  and  glucose  in  water,  and 
apparently  gives  the  long-sought  resuit.*  It  is  claimed  that 
it  is  not  washed  off  the  leaves  by  showers,  but  that  it  is 
retained  upon  them  during  an  entire  season.  It  can  be  used 
în  sufficient  strength  to  kill  the  caterpillars  of  the  gypsy 
moth  without  injury  to  the  foliage.  Enough  spraying  was 
donc  during  the  season  to  test  this  mixture  in  the  field,  and 

•  The  formula  most  nsed  was  sodlc  arseniate,  29.93  per  cent.  ;  plambic  acétate, 
70.07  per  cent. 
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it  bas  gîven  the  beat  résulta  that  hâve  yet  been  obtained  by 
spraying. 

The  means  whîch,  though  expensive,  hâve  given  the  best 
résulta,  and  hâve  finally  exterminated  the  moth  from  local- 
ities  and  towns,  conifîst  of  a  thorough,  long-continued  and 
repeated  search  by  compétent  mon,  not  only  of  ail  known 
înfested  localities,  but  of  entire  towns,  The  moth  is  now 
so  rare  in  most  of  the  infeated  towna  that  it  is  only  by  suoh 
search  that  it  can  be  found,  and  this  search  must  be  relied 
upon  to  assure  extermination. 

When  a  colony  is  found  ail  forma  of  the  moth  must  l)e 
destroyed  ;  loose  bark  must  be  scraped  from  the  trees,  the 
undergrowth  eut  and  burned,  ail  cavities  which  may  serve 
for  hiding  places  filled,  and  the  locality  carefuUy  watched 
for  at  least  two  years. 

This  method,  expensive  though  it  may  be,  is  sure  to 
secure  extermination. 

Means  of  Preventing  Extended  Distribution. 
As  it  was  known  that  the  moths  were  disseminated  mainly 
by  carriage  driving  and  teaming  from  badly  infested  centres, 
plans  for  preventing  this  distribution  were  shaped  accord- 

Every  effort  was  made  to  clear  ail  badly  infested  localities 
and  treea  along  the  highways. 

The  inspection  of  two  seasons  having  established  with 
some  certainty  the  extent  of  the  territory  infested,  measures 
were  taken  to  reduce  its  area  :  first,  by  holding  the  innects 
in  check  in  the  badly  infested  central  towns  that  they  might 
not  spread  further  ;  second,  by  exterminating  them  in  the 
outer  towns  which  were  less  înfested. 

It  waa  also  important  that  an  annual  search  should  be 
made  in  the  towna  adjoining  the  infested  district  to  ascer- 
tain  whether  the  moths  were  being  further  disseminated. 

Inspection  of  Towns  Outside  the  Infested  Région. 
The  appropriation  made   by    the    Législature    of  1893 
allowed  the  committee  to  undertako  the  inspection  of  the 
towns  in  the  vicinity  of  the  infested  région  on  a  larger  scale 
than  had  hitherto  been  possible. 
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A  study  of  the  conditions  which  hâve  produced  isolated 
moth  colonies  has  made  it  possible  to  détermine  what  kind 
of  luealities  in  towns  outside  the  known  infested  territory 
were  in  most  danger  of  becoming  infested  during  the  years 
when  the  moth  was  abundant  and  spreading.  In  inspecting 
siich  towns  particular  attention  has  been  paid  to  ail  places 
where  vehicles  from  the  infested  région  hâve  frequently 
fitopi^ed,  such  as  hôtels,  stores,  picnic  grounds,  public 
pîirkssthe  premises  of  milkmen,  peddlers,  and  of  ail  persons 
ivho  hâve  travelled  regularly  in  vehicles  through  the  in- 
fested région  on  the  way  to  and  from  Boston.  By  a  study 
of  the  teaming  from  an  Infested  town  it  is  often  possible  to 
detormine  what  places  in  other  towns  may  hâve  become 
infested  by  such  teaming. 

To  illustrate:  during  1889,  1890  and  1891  swill  wss 
hauled  from  the  almshouse  at  Cambridge  directly  under 
tioerf  which  were  then  badly  infested.  As  a  probable  resuit 
forty-six  of  the  estâtes  in  towns  to  which  the  swill  was  trans- 
ported  became  infested. 

During  the  spring  and  summer  of  1893  statistics  of  tra-ffic 
and  travel  weregathered  and  tabulated,  and  two  men,  under 
the  direction  of  Professor  Shaler  of  the  committee,  were  sent 
ont  in  the  région  south  of  Boston  with  instructions  to  ex- 
amine ail  localities  where  travel  by  teams  centred.  Tbeir 
8earch  resulted  in  the  discovery  of  the  moth  in  Franklin 
Park,  Boston*8  largest  public  park.  The  moths  appeared 
tu  hâve  been  establîshed  there  from  three  to  five  years,  but 
(as  Î9  usual  with  isolated  colonies)  had  not  spread  rapidly. 
Much  work  has  been  done  in  Franklin  Park  by  the  employées 
of  the  Board,  but  it  is  doubtful  whether  the  moths  hâve  yet 
been  exterminated,  as  the  tangle  of  ornamental  vines  and 
8hnibl)ery  which  underlies  the  infested  trees  renders  the 
resuit  of  the  season's  work  problematical.  The  place  must 
be  carefuUy  watched  to  secure  extermination. 

The  railroads  running  north  from  the  infested  région  w^ere 
then  followed  up  by  thèse  men  as  far  as  the  southern  por- 
tions of  Maine  and  New  Hfa-mpshire.  The  trees  along  the 
niain  Unes  and  near  stations  and  sidings  were  examined,  but 
no  moths  were  found.  Eîghteen  men  were  also  employed 
in  a  thorough  inspection  of  the  towns  contiguous  to  the  in- 
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fested  région.  In  the  autumn,  as  soon  as  the  leaves  had 
feUen,  experîenced  men  were  sent  into  the  towns  lyîng  fur- 
ther  west  and  north,  with  instructions  to  visit  and  inspect 
ail  estâtes  named  in  the  statistics  obtained  during  the  sum- 
mer  and  ail  other  places  which  during  the  inspection  were 
found  to  hâve  been  endangered  by  constant  teaming  from  the 
infested  région.  During  this  search  two  orchards  were 
found  infested  in  Burlington,  one  near  the  Woburn  Une,  the 
other  near  the  Lexington  boundary.  Thèse,  with  the  colony 
in  Franklin  Park  and  one  found  just  over  the  Peabody  Une 
in  Danvers,  early  in  the  season,  afe  the  only  colonies  known 
outside  the  région  which  was  found  infested  during  the 
search  of  1891.  Every  visible  vestige  of  the  moth  in  thèse 
places  was  destroyed. 

Every  effort  possible  with  the  means  at  hand  was  made 
during  the  season  to  détermine  whether  the  moth  had  ex- 
tended  beyond  its  known  Umits.  Many  places  hâve  been 
reported  as  infested  by  the  gypsy  moth  and  ail  such  reports 
hâve  been  investigated,  with  négative  results. 

Résulta  of  the  Year's   Work. 

During  the  past  year  more  than  one  hundred  towns  out- 
side the  infested  région  hâve  been  visited  and  either  partially 
or  whoUy  inspected,  but  in  them  no  moths  hâve  been  found. 
The  foUowing  places  named  in  the  *'  list  of  towns  infested 
in  1891"  hâve  been  apparently  cleared  of  the  moth: 
Beverly,  Brighton,  Charlestown,  Lynnfield,  Marblehead, 
Reading,  Waltham  and  Watertown.*  (See  map.)  Two 
other  towns  (Burlington  and  Danvers)  which  hâve  since  been 
found  infested,  hâve  been  thoroughly  searched  and  cleared. 

While  the  formerly  infested  localities  in  thèse  towns  wiU 
not  need  to  be  worked  as  they  were  in  1893,  each  town 
ought  to  be  carefiilly  inspected  at  least  once  each  year 
as  long  as  the  moths  are  known  to  be  in  the  adjacent  towns. 
Most  of  the  known  infested  localities  inXexington,  Peabody, 
Salem,  Swampscott,  Woburn,  Winchester,  Winthrop  and 
Wakefield  hâve  been  cleared,  and  another  year's  work  like 

*  Two  of  thèse  (Charlestown  and  Brighton)  mnst  be  considered  as  districts  as  they 
«oniprise  certain  wardg  of  Boston. 


Digitized  by 


Google 


24 


THE  GYPSY  MOTH. 


[Feb. 


the  last  ought  to  exterminate  the  moth  from  thèse  towns. 
The  condition  of  Lynn  is  much  improved,  and  that  of  Bel- 
mont,  Stoneham  and  Arlington  considerably  so.  More 
than  eight  hundred  colonies  of  the  moth,  situated  mostly  in 
the  foregoing  towns,  hâve  now  been  exterminated. 

The  other  towns  and  cities  in  the  infested  région  are  in 
somewhat  better  condition  than  in  1892,  but  a  much  greater 
improvement  might  hâve  been  made  had  the  appropriation 
been  larger.  The  district  comprising  Saugus,  Révère, 
Everett,  Chelsea,  East  Boston,  Malden,  Medford,  Melrose, 
Somerville  and  Cambridge  was  the  one  necessarily  neglected 
during  some  parts  of  the  year  in  order  that  the  work  in  the 
other  towns  might  be  thoroughly  done.  This  policy  was 
unavoidable  through  a  lack  of  funds  sufficient  to  keep  the 
whole  région  under  constant  inspection.  This  nécessitâtes 
a  œntinual  duplication  year  afler  year  of  the  work  done  in 
thèse  towns  and  continually  defers  the  final  extermination  of 
the  moth. 

Number  of  Men  Employed  Each  Week. 


Week  CoMMKNOiiro. 


Wbrk  ExDDro. 


I  Nomber  of 
M«n. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


2, 

9, 
16, 
23, 
29, 

6, 
18, 
20, 
27, 

6, 
13, 
20, 
27, 

3, 
10, 
17, 
24, 

1, 

8, 
16, 
22, 
29, 

6, 
12, 
19, 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


7, 
14, 
21, 
28, 

4. 

11. 
18, 
25, 

4, 
11, 
18, 
25, 

1, 

8, 
15, 
22, 
29, 

6, 
13, 
20, 
27, 

3, 
10, 
17, 
24, 


30 

28 

28 

27 

25 

24 

24 

22 

25 

25 

0 

8 

27 

44 

93 

115 

125 

128 

132 

132 

132 

181 

128 

131 

132 
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thimber  of  Men  Employed  Each  Week — Conoluded. 


Wxxx  CoiacBirouro. 


Wbsk  Eironfo. 


Men. 


Jane    26, 

July       3, 

10. 

17. 

24, 

81, 

7, 

14, 

21. 

28, 

4, 

11, 

18, 

25, 

2, 


Aug. 


Sept 


Oci 


Nov. 


Dec. 


16. 
28, 
80, 

6, 
13, 
20. 
27. 

4, 
11, 
18, 


July 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


1, 

8. 
15. 
22, 
29, 

6, 
12, 
19, 
26, 

2. 

9. 
16, 
23, 
30, 

7. 
14, 
21. 
28, 

4, 
11. 
18. 
26, 

2. 

9. 
16, 
23, 
30, 


149 

153 

154 

147 

161 

146 

144 

126 

125 

121 

101 

96 

93 

89 

86 

85 

89 

88 

88 

88 

88 

86 

86 

86 

86 

86 

83 


Work  Done. 
The  statîstics   given  below  show  maînly  the   results  of 
searching  and  hand  killing.     The  figures  taken  from   the 
report  of  the  work  of  1892  are  inserted  for  convenience  in 
comparing  them  with  those  of  1893. 


Treea  (fruit,  shade  and  forest)  :  —  law.  i89s. 

Inspected, 2,109,852  4,108,494 

Found  to    be    infested    with  caterpillars, 

pup»,  moths  or  eggs 108,428  44.716 

Clearedofeggs, 99,989  2,068 

Cemented, 12,172  4,683 

Banded(insectlime),  .        .        .        .        .  21,251  19,463 

Burlapped, 110,108  419,434 

Sprayed, 7,372  6,146 

Trlmmed, 0  1,906 
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Trees  (fmit,  shade  and  forest)  —  Concluded, 

Scraped, 0  2,406 

Cut, 895  4,056 

Acres  of  brushland  and  woodland  cut  and 

bumed  over, 115  184 

Buildings  :  — 

Inspected, 22,102  8,828 

Found  to  be  infested, 1,557  848 

Clearedof  eggs, 1,427  232 

Wooden  fences  :  — 

Inspected, 24,986  16,092 

Found  to  be  infested, 2,365  713 

Clearedof  eggs, 2,169  641 

Stone  walls  :  — 

Inspected, •        .  2,218  814 

Found  to  be  infested, 672  226 

Clearedof  eggs, 864  93 

Number  of  each  form  of  the  moth  destroyed 
during  the  year  by  hand  :  — 

Caterpillars, 986,666  1,173,861 

Pupae, 80,021  77,029 

Moths, 9,388  6,666 

Hatched  or  infertile  egg  clusters,        .        .  40,964  6,868 

Unhatched  and  probably  fertile  egg  clusters,  99,790  46,101 

It  will  be  seen  that  nearly  twice  as  many  trees  were  in- 
spected in  1893  as  in  1892.  This  is  accounted  for  by  the 
fact  that  a  larger  number  of  experienced  men  were  employed 
in  searching  the  towns  along  the  border  of  the  infested 
région  in  1893,  and  also  that  more  time  was  spent  during 
the  summer  of  1893  in  inspeeting  the  trees  in  thèse  and  the 
central  towns. 

It  will  be  notîced  that  the  number  of  trees,  walls  and 
fences  found  infested  and  the  number  of  egg  clusters  found 
jii  1893  were  much  less  than  in  1892,  while  the  number  of 
caterpillars  destroyed  was  greater.  In  this  connection  ît 
should  be  remembered  that  the  number  of  trees  burlapped 
during  1893  was  nearly  four  times  as  great  as  the  number 
burlapped  in  1892,  and  the  number  of  men  employed  dur- 
ing the  summer  of  1893  to  inspect  them  averaged  larger 
than  the  number  employed  in  1892.  This  resulted  in  a  more 
fréquent  examination  of  burlaps  and  a  conséquent  greater 
destruction  of  caterpillars. 
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Furthermore,  in  1893,  the  men,  while  engaged  in  înspect- 
ing  the  great  number  of  burlapped  trees  in  the  worst  infested 
towns,  occasionally  found  and  killed  large  numbers  of  cater- 
pillars  upon  garden  plants  and  shrubbery  where  they  would 
otherwise  hâve  been  overlooked.  A  few  caterpillars  found 
under  a  burlap  sometîmes  furnished  a  clew  which  led  to  the 
discovery  of  many  more  near  by.  Thèse  greatly  swelled 
the  8um  total  of  caterpillars  destroyed,  though  they  did  not 
add  to  the  number  of  trees  infested.  No  accurate  account 
of  the  number  of  caterpillars  or  eggs  destroyed  by  spraying 
or  fire  could  be  kept. 

The  number  of  trees,  fences  and  walls  infested  is  in  every 
case  larger  than  the  number  cleared  of  eggs.  This  is  ac- 
counted  for  by  the  fact  that  thèse  objects  were  reported 
infested  if  any  form  of  the  moth  was  found  upon  them,  but 
were  not  reported  as  cleared  unless  eggs  only  were  found. 

Jf(m4nfested  Towns  which  hâve  been  visUed  by  Reaaon  of  Complainte 

received. 


Massachusetts, 

Ashbumham, 

Lowell, 

Quincy, 

Abington, 

Lawrence, 

Kowley, 

Brookfield, 

Manchester, 

iRockport, 

Duxbury, 

Marshfield, 

Sutton, 

Dorchester, 

Milford, 

Uxbridge^ 

Framingham, 

Newton, 

Weston, 

Oloucester, 

North  Andover, 

Westborough, 

Hudson^ 

Pepperell, 

West  Newbury, 

Ipswich, 

Princeton, 

Wellesley. 

Conneciicut. 

Ehode  Island. 

New  Hampshire, 

Glastonbory. 

Providence. 

Kensington. 

»*  Towns  and  Oities  which  hâve  been  visiled  and  wholly  or  partit 

inspected,  btU  hâve  not  been  found 

infested. 

Massachusetts. 

Acton, 

Boxford, 

Groveland, 

Amesbury, 

Cîoncord, 

Georgetown, 

Andover, 

Canton, 

Hamilton, 

Ayer, 

Dedham, 

Hull, 

Bedford, 

Dorchester, 

Hingham, 

Billeriea, 

Essex, 

HaveAill, 

Brookline, 

Framingham, 

Ipswich, 

Braîntree, 

Fitchburg, 

Lincoln, 

Bradford, 

Gloucester, 

Lawrence, 
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Maasaehuseiis  —  Conclnded. 

Littleton, 

North  Andover, 

Sharon, 

Lowell, 

North  Reading, 

Shirley, 

Leomin8ter, 

Quincy, 

Tewksbuiy, 

Lunenburg, 

Rowley, 

Topsfield, 

Manchester, 

Randolph, 

Wenham, 

Middleton, 

StoughtOD, 

WUmmgton, 

Milton, 

Salisbury, 

Wayland, 

Newton, 

Springfield, 

Weston, 

Newbury, 

Sudbury, 

Wellesley. 

Newburyport, 

Stations  in  Maine  and  New  Hampshire  visited  in  inspecling  cUong  (he 

Bailways, 

Maine. 

Agamenticus,  Eliot,  Portland, 

Biddeford,  Kennebunkport,  Saco, 

Berwick,  Kittery,  Scarborough, 

Conway  Junction,        Kennebunk,  Wells. 


New  Hampshire. 

Atkinson, 

Madbury, 

Rye  Beach, 

Durham, 

Newmarket, 

Rollinsford, 

Dover, 

Newton  Junction, 

Salmon  Falls, 

Exeter, 

Portsmouth, 

Seabrook, 

Groenland, 

Powow  River, 

State  Une, 

Hampten, 

Plaistow, 

Westville. 

Kingston, 

List  of  Places  Jormerîy  infesied  frorn  which  the  Moth  has  been  apparenUy 

ezterminaled. 


Beverly, 
Brighton 
Burlington, 
Charlestown, 

Danvers, 

Lynnfield, 

Marblehead, 

Reading, 

Waltham, 

Watertown. 

List 

of  Cities  and  Towns  still 

infested. 

Arlington, 
Bel  mont, 

Malden, 
Medford, 

Saugus, 
Somerville, 

Boston, 

Melrose, 

Stoneham, 

Cambridge, 
Chelsea, 

Peabody, 
Révère, 

Wakefield, 
Winchester» 

Everett, 

Lexington, 

Lynn, 

Salem, 
Swampscott, 

Winthrop, 
Wobum. 

i 
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Why  the  Moth  kas  noi  yet  been  exterminated. 

Fîrst.  It  had  been  established  hère  for  over  twenty 
years  ;  had  spread  over  thirty  townships,  and  had  obtained 
a  strong  foothold  before  any  organized  attempt  was  made  to 
check  it.  Thèse  facts  alone  rendered  its  extennination, 
even  under  the  most  favorable  circumstances,  a  matter  of 
several  years'  tîme. 

Second.  As  the  extent  of  its  dissémination  was  not  at 
first  aocurately  determined,  the  appropriation  made  by  the 
Législature  proved  utterly  inadéquate. 

The  appropriations  of  1890  and  1891  were  made  with  the 
onderstanding  that  the  moth  had  been  found  in  a  few  towns 
only  and  was  confined  to  cultivated  lands.  Though  this 
onderstanding  was  based  on  the  most  reliable  information 
that  could  then  be  obtained,  later  search  by  the  agents  of 
the  Board  of  Agriculture  proved  that  the  moth  had  invaded 
many  towns,  and  in  several  of  them  had  penetrated  the 
forested  lands. 

Third.  As  the  difficulty  of  extermination  has  not  been 
and  is  not  now  generally  appreciated,  the  expense  of  the 
undertaking  has  been  underestimated  and  the  appropriation 
of  1893  was  insufficient. 

The  Difficulty  and  Expense  of  Extermination. 

To  appreciate  the  difficulties  and  uncertainties  connected 
with  an  attempt  to  exterminate  an  imported  insect,  it  must 
be  borne  in  mind  that  insects  when  transported  to  a  new 
country  frequently  change  their  habits  to  such  an  extent 
that  new  methods  of  dealing  with  them  must  be  devised  ; 
also,  that  very  little  accurate  information  of  the  life  history 
and  habits  of  the  gypsy  moth  m  this  country  had  been  re- 
corded. 

It  was  impossible  at  first  to  secure  experienced  men  for 
the  work.  It  was  necessary  to  sélect  and  train  the  number 
of  men  required.  And  although  the  advice  of  some  of  the 
most  distinguished  entomologists  of  this  country  was  sought, 
the  methods  recommended  by  them  as  being  efiectual  with 
native  insects  proved  inadéquate  for  the  extermination  of 
the  gypsy  moth. 
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Tliough  every  effort  was  made  in  1891  to  extennînate  the 
moth  from  the  région  most  infested,  the  search  of  1892  gave 
abumlaiit  évidence  of  the  impossibility  of  exterminating  it  in 
oïl©  year'»  time.  Although  the  greater  part  of  the  eggs  had 
lieen  <lc3troyed,  caterpillars  were  found  in  most  parts  of  the 
infestiid  territory.  It  was  seen  that  eggs  scattered  on  the 
ground  and  exposed  to  the  éléments  during  winter  produced 
sonie  imterpîUars.  The  eggs  are  thus  frequently  scattered  by 
the  M  ind  ;  by  ice  fomiing  on  the  trees  ;  by  people  picking  fruit 
or  trimming  and  cutting  down  trees  ;  and  by  varions  other 
tausea.  The  female  moth  often  drops  a  few  eggs  upon  the 
grouiid  or  in  the  crevices  of  the  bark  where  they  are  likely 
to  rsi  upe  the  most  thorough  search.  Such  eggs  are  often 
fertile-.  Young  caterpillars  hâve  been  seen  to  corne  forth 
from  them  in  the  spring.  Though  many  colonies  neverthe- 
le§â  bave  been  exterminated  by  destroying  the  eggs,  it  will 
be  sieon  how  diflScuJt,  nay,  even  impossible,  is  complète 
externiination  over  a  large  area  by  this  method  alone. 

It  h  now  a  well-known  fact  that  spray ing  with  the 
arsenical  insecticides  commonly  used  is  only  partially  effec- 
tive with  this  insect,  and  such  was  the  préjudice  prevailing 
against  this  method  in  some  of  the  infested  towns  that  people 
fretjuontly  washed  the  trees  and  shrubbery  with  water  from 
the  gîLiden  hose  and  so  neutralized  the  effect  of  the  spraying. 

Bands  of  insect  lime  morely  prevent  the  caterpillars  from 
climîxing  trees  which  hâve  been  first  cleared  of  eggs.  But 
they  1  requently  find  means  to  ascend  the  trees  in  spite  of  the 
lime  hands,  and  if  drîven  from  the  trees  they  will  betake 
thcnis(*lves  to  the  gardens  and  shrubbery. 

Whîle  the  burlap  bands  afford  a  means  of  assembling  the 
cater|>illars  so  that  they  may  be  easily  killed,  they  cannot 
ail  bû  disposed  of  in  this  way,  as  there  seems  to  be  an 
increuâing  tendency  to  avoid  the  "  burlaps,"  possibly  due  to 
natural  sélection. 

What  Means  of  Extermination  then  remain  f 

Thrre  are  certainly  two,  and  possibly  three,  means  whîch 

haVG  Hccomplished  the  object  sought  wherever  they  hâve 

been  tlioroughly  applied.     Fire  can  be  used  eîther  to  destroy 

the  eggs  of  the  moth,  to  kill  the  caterpillars  or  to  starve 
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them  by  buming  ail  near-by  végétation  on  which  they  feed. 
This  method  îs  feasible  only  on  waste  lands. 

A  thorough,  scientifically  conducted  search  for  and 
destruction  of  eggs,  supplemented  by  burlapping  and  hand 
killing,  is  the  only  method  yet  known  that  can  be  implicitly 
relîed  upon  to  secure  extermination  where  fire  cannot  be 
used. 

Work  of  this  kind  is  necessarily  very  expensive  and  the 
resuit  is  uncertain  unless  it  is  followed  for  several  years, 
Many  localities  are  being  cleared  in  this  way  each  year, 
This  sort  of  work  requires  experienced  and  expert  men  who 
are  intimately  acquainted  with  the  localities  in  which  they 
work  and  the  distribution  and  history  of  the  moth  therein. 

If  ail  trees  and  plants  in  and  near  each  isolated  moth 
colony  could  be  sprayed  with  an  insecticide  which  would 
surely  and  quickly  kill  ail  feeding  caterpillars  without  injury 
to  the  foliage,  it  would  be  the  best  plan  to  pursue  in  the 
towns  least  infested.  Such  an  insecticide  seems  to  hâve 
been  found.  If,  however,  it  should  fail  to  be  as  effectuai  in 
the  field  as  is  expected,  further  chemical  e2q)eriments  must 
be  made  to  find  an  effective  insecticide. 

The  usual  plan  of  fighting  noxious  insects  is  to  wait  untîl 
they  begin  to  do  visible  damage,  and  then  take  means  to 
check  them.  But  with  extermination  as  the  object  it  is  a 
grave  error  to  wait  until  the  moths  hâve  become  apparent 
anywhere  to  conmion  observation  —  until  they  hâve  begun 
to  do  damage,  as  in  the  past,  and  hâve  scattered  to  a  dis- 
tance from  the  worst  infested  spots.  They  must  instead  be 
at  once  searched  for,  found  and  destroyed.  Thousands  of 
faifested  trees  hâve  been  marked  during  the  past  season  on 
each  of  which  only  a  single  Caterpillar,  pupa,  or  egg  cluster 
was  found.  But  thèse  single  forms  of  the  moth  must  be 
found  and  destroyed  if  the  insect  is  to  be  exterminated. 

The  statute  under  which  the  committee  is  appointed  calls 
for  extermination.  The  cost  of  extermination  is  great.  It 
certainly  costs  a  vast  deal  more  to  search  for  the  last  egg 
cluster  and  the  last  Caterpillar  or  moth  than  it  would  to 
destroy  the  majority  of  them  and  thus  prevent  both  dissém- 
ination and  damage  for  the  time  being.  But  if  larger  sums 
ofmoneythan  those  already  appropriated  can  be  secured. 
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and  the  extermination  of  the  moth  can  be  accomplished,  an 
expense  will  be  stopped  which  must  otherwise  be  constantly 
increasing  and  which  must  be  borne  annually  for  an  indefi- 
nite  period  either  by  the  State  or  by  ail  résidents  of  the 
country  over  which  the  moth  would  extend  its  constantly 
widening  range. 

Encouraging  progress  toward  extermination  has  aiready 
been  made  with  manifestly  insufficient  fîinds  and  in  the  fi&ce 
of  many  obstacles.  The  numbers  of  the  moth  hâve  been  so 
reduced  that  no  material  damage  has  been  done  by-it  during 
the  past  two  years.  It  has  been  exterminated  first  from 
single  trees,  then  from  orchards,  woodlands  and  entire 
towns.  More  than  eight  hundred  infested  localities  bave 
been  entirely  freed  of  its  présence.  This  work  was  begun 
on  the  borders  of  the  infested  région  and  has  progressed 
toward  the  centre  until  the  moth  appears  npw  to  hâve  been 
exterminated  from  more  than  one-third  of  the  région  infested 
in  1891. 

EespectfuUy  submitted, 

E.  H.  FORBUSH. 
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Entomologistes  Report. 


To  the  Commutée  on  the  Gypsy  Moth. 

Gentlemen  :  —  The  work  of  exteiininating  the  gypsy 
moth  has  been  carried  on  during  the  past  year  with  great 
vigor  and  success.  I  hâve  made  as  fréquent  vîsits  to  the 
field  of  opérations  as  my  other  duties  permitted,  and  hâve 
kept  in  close  touch  with  ail  the  work. 

By  your  direction  I  invited  six  of  our  most  prominent 
entomologists  to  visît  the  infested  territory,  inspect  the  work 
and  give  their  impressions  and  ad  vice.  Professor  Comstock 
was  unable  to  do  this,  but  the  other  gentlemen  acceptod  the 
invitation,  visited  the  infested  région  in  June,  and  thoroughly 
in8j)ected  the  work  in  ail  its  departments.  I  give  the  fol- 
lowing  extracts  from  their  reports. 

Professor  Packard  of  Brown  University  says,  **  I  hâve  no 
adverse  criticisms  to  make.  It  seems  to  me  that  the  work  is 
practical  and  thorough  throughout.  I  saw  nothing  to  find 
Ciult  with,  but  much  to  commend.  The  new  and  ingenious 
déviées  for  spraying,  and,  in  other  ways,  destroying  the 
eggs  and  worms  interested  me  very  much." 

Professor  Weed  of  the  New  Hampshire  Agricultural  Col- 
lège says;  in  his  report,  *'The  results  already  reached  seem 
to  me  remarkable,  and  I  was  greatly  surprised  at  the  scarcity 
of  gyj)sy  cateq)illars.  I  found  that  a  séries  of  expcriments 
with  remédies  was  being  conducted  under  the  most  careful 
conditions  ;  in  fact  I  hâve  never  seen  a  séries  of  similar  ex- 
periments  carried  on  in  so  large  a  scale,  in  so  thoroughly 
scientific  a  manner." 

Dr.  Fernald  of  the  Pennsylvania  State  Collège  says,  *' A 
careful  considération  of  the  methods  used  and  of  the  results 
already  obtained  has  convinced  me  that  the  extermination  of 
the  gypsy  moth  is  not  only  possible  but  certain,  if  the  work 
be  prosecuted  for  a  sufficient  length  of  time.  It  is  to  be 
feared,  however,  that  the  apparent  disappearance  of  the  moth 
may  lead  the  Législature  into  the  en'or  of  abolishing  the 
work  at  a  time  when  it  shows  the  fewest  results,  but  will,  in 
reality,  be  the  most  valuable  ;  in  fact,  would  be  absolutely 
necessîiry  to  ensure  the  j)rovontion  of  some  future  invasion.'* 
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Professer  Smith  of  Rutgers  Collège,  after  speaking  in 
terms  of  commendation  of  the  work,  experiments,  etc.,  says, 
"  The  force  under  the  direction  of  Mr.  Forbush  has  accom- 
plîshed  wonders,  and  I  feel  that  there  is  very  good  reason  for 
the  belief  that  the  gypsy  moth  can  be  exterminated,  provided 
the  means  are  furnîshed  by  the  Législature  of  Massachusetts, 
in  as  libéral  a  spirit  at  least  as  past  appropriations  hâve  been 
made." 

Professor  Lintner,  State  Entomologist  of  New  York,  says, 
**I  was  not  prepared  to  see  that  such  progress  had  been 
made  towards  the  extermination  of  the  notorious  gypsy  moth. 
It  was  a  surprise  to  me  that,  in  the  brief  space  of  three  years, 
the  fearful  mvages  of  the  insect,  as  described  to  me  and  as 
pictured  in  photographs,  could  hâve  been  reduced  to  such  an 
extent  that  to  the  ordinary  observer  no  indication  of  its 
présence  was  visible,  and  that  in  a  ride  of  an  entîre  day 
through  sevei*al  of  the  infested  towns,  including  a  visit  to 
localities  that  had  been  frightfully  scourged,  not  a  single 
example  of  the  caterpillar  was  found  by  me,  although  dili- 
gent search  for  it  was  made.  How  a  work  of  such  magni- 
tude, extending  over  so  large  a  territory,  could  hâve  been 
accomplished  was  a  wonder  and  an  enîgma  to  me,  until  I 
became  acquainted  with  the  means  by  which  it  had  been 
brought  about.  I  trust  that  your  Législature  will  see  the 
wîsdom  of  continuing  the  work  under  suitable  appropriations, 
until  the  extermination  of  the  insect  has  been  attained.** 

The  above  named  gentlemen  ail  expressed  themselves 
very  strongly  in  favor  of  the  continuation  of  the  work  to 
the  complète  extermination  of  this  insect,  which  is  sure  to 
prove  so  exceedingly  destructive  if  it  be  left  to  itself. 

It  has  been  a  greater  surprise  to  me  than  to  any  one  else, 
perhaps,  to  see  what  has  been  accomplished  from  the  first  ; 
for  few  persons,  if  any,  hâve  followed  and  watchedthe  work 
more  closely  than  I  hâve  been  able  to  do  from  the  time  the 
présence  of  the  insects  was  reported.  Only  those  who  hâve 
thus  carefully  and  frequently  inspected  the  work  can  fiilly 
realize  how  much  has  been  accomplished. 

During  the  past  season  I  hâve  had  a  large  number  of 
experiments  pcrformed  with  varions  insecticides,  for  the  pur- 
pose  of  determining  what  substances  would  prove  the  most 
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saccessful  în  destroying  the  caterpîllars,  and  at  the  same  time 
the  least  înjurious  to  the  folîage.  Experiments  with  Paris 
green,  repeated  each  year  since  the  work  began,  hâve  shown 
that  thîs  substance,  în  any  proportion  that  will  not  greatly 
injure  the  foliage,  will  not  destroy  ail  the  caterpillars  when 
small  and  only  a  small  proportion  of  them  when  more  than 
half  grown. 

The  insecticides  used  in  the  experiments  referred  to  were 
Paris  green,  Paris  green  and  lime,  London  purple  and 
acétate  of  lead,  Malden  white,  Moulton's  insectine,  wood- 
bine  kennel  mixture,  antinonnin,  gypsine.  This  last  sub- 
stance proved  by  far  the  most  satisfactory,  since  it  was  in  no 
way  injurions  to  the  foliage  even  when  used  in  so  large  a 
proportion  as  twenty-five  pounds  to  one  hundred  and  fifty 
gallons  of  water,  and  it  also  proved  very  destructive  to  the 
caterpillars.  Antinonnin  was  not  received  until  late  in  the 
season,  and  therefore  the  experiments  with  it  were  not  con- 
clusîve.  There  can  be  no  doubt  that  gypsine  will  prove  far 
more  valuable  in  destroying  the  gypsy  moth  than  any  of  the 
insecticides  in  common  use,  because  it  can  be  used  in  such 
large  proportions  as  to  prove  fatal  to  the  insect. 

In  my  report  last  year  I  gave  a  list  of  four  species  of 
insects  found  destroying  the  eggs  of  the  gypsy  moth,  and 
nine  species  of  true  parasites  living  within  and  destroying 
the  caterpillars.  To  this  number  should  be  added  Pimpla 
pedalis  Say.,  which  was  omitted  from  the  list  last  year,  by 
an  oversight  and  Pimpla  tenuiœmis  Cress.,  which  has  been 
bred  from  the  gypsy  moth  this  year,  thus  making  a  list  of 
eleven  différent  species  of  true  parasites  which  live  within 
the  Caterpillar,  but  which  do  not  émerge  until  after  it  changes 
to  a  pupa  and  is  dead.  There  can  be  no  doubt  that  still 
other  species  will  be  found  to  attack  the  gypsy  moth  in  this 
country.  Mr.  L.  O.  Howard,  a  most  excellent  authority  in 
such  matters,  estimâtes  that  there  are  only  fourteen  undoubted 
hymenopterous  primary  parasites  on  the  gypsy  moth  in 
Europe,  one  of  which,  Apanteles  glomeratiis^  already  occurs 
in  this  country,  but  it  has  not  as  yet  been  observed  preying 
on  the  gypsy  moth. 

Respectfully  submitted, 

C.  H.  FERNALD. 
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EXPLANATION    OF    PLATE    I. 


GYPSY   MOTH   (Ocneria  dispar,  L.) 


Rg.  I.  —  Female  with   the  wings  spread. 

2.  —  Female  w'rth  the  wings  folded. 

3.  —  Maie  with  the  wings  spread. 
4. —  Maie  with  the  wings  folded. 
5.  —  Pupa. 


grown. 


6.  —  Caterpillar.^ 

[    Fui 
7. — Caterpillar.) 

8. — Cluster  of  eggs  on   bark. 

9. — Several   eggs  enlarged. 

10. —  One  egg  greatly  enlarged. 


Fi£^res  I  to  8,  inclusive,  natural  size. 
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Commonbtalilf  of  9A8f^ï>i<<tti» 


To  the  SenaU  and  Eousc  qf  BepresetUatives  of  (he  CommonweaUh  of 
McuscichuseUs. 

I  hâve  the  honor  to  présent  herewith  to  the  General  Court 
the  report  of  the  committee  of  the  State  Board  of  Agricult- 
ure in  charge  of  the  gypsy  moth  work  to  saîd  Board,  and 
the  reports  of  the  director  of  field  work  and  the  entomolo- 
gist  to  said  committee,  as  the  report  of  the  State  Board  of 
Agriculture  on  the  extermination  of  the  gypsy  moth  ;  the 
statement  of  receîpts  and  expenditures  and  the  reconmien- 
dations  and  suggestions  contained  în  said  reports  being 
adopted  by  said  Board  and  presented  in  accordance  with  the 
provisions  of  chapter  210,  Acts  of  1891,  as  their  recom- 
mendations  and  suggestions. 

WM.  R.  SESSIONS, 

Secretary  of  the  Biate  Board  of  Agriculture. 
Boston,  Jan.  9, 1895. 
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To  ihe  Massachusetts  Stale  Board  of  Agriculture, 

In  accordance  with  the  provisions  of  law,  the  committee 
on  the  gypsy  moth,  insects  and  birds  of  the  State  Board  of 
Agriculture  présents  the  report  of  expenditures  and  work 
performed  in  the  endeavor  "to  prevent  the  spreading  and 
secure  the  extermination  of  the  Ocneria  disparj  or  gypsy 
moth,  in  this  Commonwealth." 

Early  in  the  year  Prof.  N.  S.  Shaler,  who  had  been  most 
prominent  in  the  work  of  the  committee  from  its  beginning, 
resigned  from  the  Board  of  Agriculture  on  account  of  press- 
ure of  other  duties,  and  the  committee  was  thereby  deprived 
of  his  very  valuable  assistance.  Mr.  Francis  H.  Appleton, 
who  had  also  been  from  the  first  a  member  of  the  committee, 
resigned  from  the  conunittee,  soon  afler  the  décision  of  the 
Législature  not  to  appropriate  the  sum  asked  for  the  year 
1894  by  the  Board,  his  reason  for  resigning  being  that  the 
sum  appropriated  was  însufficient  to  do  what  the  law 
required  the  committee  to  do.  Thus  the  committee  has  been 
deprived  of  the  assistance  of  two  members  of  largest  expé- 
rience. The  committee  is  happy  to  be  able  to  state  that 
both  thèse  gentlemen  were  in  perfect  accord  with  the  other 
members,  and  that  from  the  first  ail  plans  were  made  and 
carried  out  with  the  unanimous  approval  of  ail  the  members. 

On  May  1,  the  appropriation  of  1893  having  been  ex- 
pended,  ail  field  work  was  discontinued.  The  appropria- 
tion for  1894  did  not  become  available  until  May  23  and  thus 
nearly  two  weeks  of  the  most  valuable  working  time  of  the 
season  were  lost.  The  indirect  losses  and  delays  were  quite 
as  hnportant  as  the  loss  of  working  time  of  the  men  laid  off. 
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The  work  has  8uffered  in  the  past  three  years  almost  as 
much  by  delay  of  appropriations  as  by  refusai  to  appropri- 
ate  the  sum  asked  for  by  the  committee. 

The  région  which  was  found  to  be  infested  in  1891  by  the 
gypsy  moth  was  something  over  two  hundred  square  miles 
in  extent.  It  included  thîrty  townships  and  considérable 
portions  of  three  counties.  It  was  learned  in  1891  that  the 
moth  had  been  distributed  for  several  years  over  this  région, 
though  it  had  not  become  abundant  enough  to  be  considered 
a  pest  except  in  a  few  of  the  central  towns.  The  présent 
condition  of  this  région  as  regards  the  relative  abundance  of 
the  gypsy  moth  in  the  varions  sections  is  as  follows  :  — 

In  ten  of  the  outer  towns  the  moth  has  been  apparently 
extermînated  ;  in  five  more  it  has  l)een  very  nearly  exter- 
minated.  More  than  a  thousand  well-raarked  moth  colonies 
hâve  been  stamped  out  of  existence.  In  ail  of  the  infested 
towns  such  sections  as  hâve  been  worked  over  year  after 
year  by  the  employées  of  the  State  Board  of  Agriculture  are 
now  nearly  cleared  of  the  moth,  und  the  gênerai  condition 
of  the  inhabited  and  cultîvated  lands  is  better  than  ever 
before.  Against  this  favorable  condition  of  such  portions 
of  thèse  towns  we  must  place  the  fact  which  has  been 
reveàled  by  the  inspection  of  the  past  season,  —  that  the 
woodlands  in  many  of  the  towns  are  much  more  generally 
infested  than  has  been  hitherto  supposed.  Scattered  colonies 
of  the  moth  are  now  known  in  the  woods  of  Lexîngton, 
Winchester,  Arlington,  Belmont,  Stoneham,  Medford, 
Wakefield,  Melrose,  Malden,  Lynnfield,  Saugus,  Révère, 
Swampscott,  Lynn  and  Salem. 

This  condition  of  the  forested  lands  is  due  to  the  fact  that 
thers  has  not  been  money  enough  to  provide  for  destruction 
of  thèse  colonies  whenever  found.  It  has  been  impossible, 
with  the  means  at  our  command,  to  make  a  thorough  search 
oi  ail  this  woodland;  but  during  the  past  season  spécial 
efforts  hâve  been  made  to  inspect  it  so  far  as  was  possible 
under  the  circumstances,  and  enough  is  now  known  to  justify 
the  presumption  that  colonies  of  the  moth  are  scattered 
through  the  woods  from  Lexington  to  the  sea.  Though 
many  of  the  colonies  found  hâve  apparently  had  their  origin 
within  two  or  three  years,  many  others  originated  at  least 
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ten  years  since.  The  woodland  whioh  îs  thu8  more  or  less 
infested  probably  covers  fifty  square  miles  of  the  central  and 
north-central  portions  of  the  infested  district. 

In  the  attempt  to  exterminate  the  gypsy  moth  it  was  early 
ascertained  that  the  species  was  spread  over  a  région  many 
times  greater  than  that  which  was  at  first  known  to  be 
infested,  and  that  it  was  not  confined  to  lands  under  cultiva- 
tion,  but  had  penetrated  to  some  extent  into  the  woodlands. 
Thèse  discoveries  made  it  certain  that  extermination  would 
be  extremely  diflScult,  requiring  years  for  accomplishment 
even  under  the  most  favorable  conditions.  The  best  methods 
known  and  used  at  first  were  not  efiectual  in  securing  exter- 
mination,  and  the  methods  which  later  proved  effective  were 
so  expensive  that  they  could  not  be  carriod  out  over  so  large 
an  area  without  larger  appropriations  than  those  which  hâve 
been  granted. 

Although  the  extent  of  the  infested  région,  the  existence 
of  the  moth  in  woods  and  the  great  expense  of  extermina- 
tîve  methods  hâve  been  ail  repeatedly  presented  to  the  Légis- 
lature in  the  annual  reports  of  thîs  Board,  the  amount  appro- 
priated  for  each  of  the  past  two  years  has  been  only  about 
two-thirds  of  that  recommended  by  the  Board  as  absolutely 
necessary  to  do  ail  that  could  be  done  to  advantage  under 
the  circumstances. 

The  law  requires  the  Board  **to  use  ail  reasonable  meas- 
ures  to  prevent  the  spreading  and  to  secure  the  extermina^ 
tion"  of  the  mbth.  The  Board  has  apparently  been  success- 
ful  in  preventing  the  spread  of  the  moth  and  has  consider- 
ably  lessened  the  area  known  to  be  infested.  It  has  never 
had  an  appropriation  sufficiently  large  to  do  ail  that  might 
bave  been  done  in  one  year  toward  the  extermination  of  the 
moth.  If  the  work  is  to  be  carried  on  ûnder  the  présent 
statute  and  the  policy  of  exteimination  is  to  be  continued, 
we  believe  that  two  hundred  thousand  dollars  should  be 
appropriated  for  the  work  of  the  coming  year. 

The  committee  believes  that  the  work  of  extermination 
should  be  continued,  but  is  also  firmly  of  the  opinion  that,  if 
the  Législature  is  unwilling  to  appropriate  the  sum  necessary 
for  an  aggressive  campaign  for  extermination,  the  law  should 
be  changed  so  that  the  Board  of  Agriculture  shall  be  re- 
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quired  to  conduct  the  work  only  along  the  line  of  preventîng 
the  spread  of  the  gypsy  moth.  The  committee  further 
believes  that,  if  the  Législature  îs  unwilling  to  provide  suffi- 
cient  funds  for  restrîcting  the  spread  of  the  gypsy  moth  and 
holding  it  in  check,  the  work  should  be  discontinued  en- 
tirely.  The  committee  is  not  in  favor  of  appropriatîng 
inadéquate  fonds  for  the  work  in  hand.  It  seems  unjust  to 
require  the  extermination  of  the  pest  while  providîng  inadé- 
quate means  for  the  purpose.  The  Board  of  Agriculture 
has  recommended  for  each  of  the  past  two  years  an  appro- 
priation of  one  hundred  and  sixty-five  thousand  dollars , 
believing  that  sum  was  absolutely  required  for  the  success- 
ful  prosecution  of  the  work.  The  Législature  has  appro- 
priated  only  one  hundred  thousand  dollars,  or  about  sixty 
per  cent  of  the  sum  asked  for  each  of  thèse  years. 

In  order  to  hâve  the  opinions  of  experts  on  the  work  as 
carried  on  by  the  committee,  and  on  the  prospect  for  the 
foture,  several  entomologists  from  other  States  were  invîted 
in  1893  to  inspect  the  work  and  report  to  the  committee. 
Their  opinions  were  given  in  the  last  annual  report  to  the 
Législature.  In  June  last  Dr.  Geo.  H.  Perkîns  of  the 
University  of  Vermont,  entomologist  of  the  Vermont  State 
agricultural  experiment  station,  and  Prof.  F.  L.  Harvey, 
botanist  and  entomologist  of  the  experiment  station  at  the 
Maine  State  Collège,  were  invited  to  visit  the  infested  région 
and  inspect  the  work  and  report  upon  it  to  the  committee. 
Later,  Prof.  J.  Henry  Comstock  of  Cornell  University, 
Ithaca,  N.  Y.,  formerly  United  States  entomologist,  and  Mr. 
L.  O.  Howard,  entomologist  of  the  United  States  Depart- 
ment of  Agriculture,  were  also  invited  and  examined  the 
région  and  inspected  the  work.  Professor  Comstock  made 
a  report  to  the  committee,  and  Mr.  Howard,' later  in  his 
annual  address  before  the  sixth  annual  meeting  of  the  Asso- 
ciation of  Economie  Entomologists,  of  which  he  is  prési- 
dent, gave  his  impressions  and  opinions  of  the  work.  Thèse 
gentlemen  ail  gave  the  committee  the  benefit  of  their  crit- 
icism  and  advice.  Their  opinions  varied;  but,  that  the 
Législature  may  hâve  the  benefit  of  them,  the  reports  of  the 
first  three  mentioned  and  so  much  of  the  address  of  Mr. 
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Howard  as  refers  to  this  work  are  printed  in  the  Appendîx 
to  this  report. 

The  committee  has  had  the  advice  of  Prof.  C.  H.  Fernald, 
entomologist  of  the  State  Board  of  Agriculture  and  of  the 
committee  throughout  the  year,  and  the  expérimental  work 
has  been  under  his  immédiate  direction  and  supervision. 
The  field  work  has  been  managed  by  Director  E.  H.  For- 
bushy  who  has  had  charge  of  it  since  the  Board  of  Agricult- 
ure assumed  the  direction  by  act  of  the  Législature  in 
1891.  A  report  upon  the  scientific  facts  ascertained  and 
the  hîstory  of  the  gypsy  moth  in  Europe  and  America  is 
being  prepared  under  authority  of  the  résolve  which  pro- 
vîded  for  the  continuance  of  the  work  in  1894;  and  the 
committee  recommends  that  an  appropriation  be  raade  for 
printing  the  same,  as  it  will  be  a  work  of  great  interest  and 
value  to  the  public  at  large,  as  well  as  to  entomologists. 

In  view  of  the  fact  that  a  large  appropriation  is  recom- 
mended  if  the  intent  and^  purpose  of  the  statute  are  to  be 
carried  out,  it  is  proper  to  inquire  whether  extermination 
is  possible  under  the  présent  known  conditions.  It  has  been 
fuUy  proved  that  the  moth  can  be  exterminated,  not  only 
from  limited  localities,  but  from  considérable  areas.  If 
ample  appropriations  can  be  secured  and  the  methods  which 
hâve  proved  successful  in  thèse  instances  can  be  carried  out 
over  the  whole  région  for  a  few  years,  it  is  quite  évident 
that  the  moth  (providing  it  is  confined  to  the  région  known 
to  be  infested)  can  be  exterminated. 

In  order  to  secure  extermination,  each  colony  must  first  be 
found  by  a  careful  inspection  of  the  entire  région  which  is 
known  to  hâve  been  infested,  —  a  région  over  two  hundred 
square  miles  in  extent.  In  order  to  guard  against  the  spread 
of  the  moth  and  to  give  positive  évidence  that  the  limits  of 
its  dissémination  hâve  been  found,  we  must  examine  sur- 
rounding  towns  covering  at  least  two  hundred  square  miles 
more.  Each  colony  found  in  the  egg-form  must  first  be 
cleared  of  eggs  by  carefuUy  searching  for  and  destroying  ail 
that  can  be  found.  The  infested  trees  must  hâve  the  loose 
bark  removed  by  scraping,  ail  dead  limbs  must  be  eut,  the 
cavities  fiUed,  the  undergrowth  eut  and  burned  and  even 
the  dead  leaves  on   the  ground   destroyed.     In   order  to 
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détermine  posîtively  whether  the  eggs  hâve  been  ail  de- 
stroyed,  the  trees  must  be  then  banded  as  usual  with  burlap 
and  watched  to  make  8ui*e  that  any  larvœ  appearing  beneath 
the  bands  may  be  killed  and  theîr  escape  thereby  prevented. 
It  will  then  be  necessary  to  watch  the  place  and  its  vicînîty 
for  two  or  three  years  to  be  absolutely  oertain  that  no  trace 
of  the  insect  is  left,  or  that  the  localîty  does  not  become 
reinfested  from  some  such  cause  as  originally  Infested  ît. 
Ail  this  work  is  expensive. 

On  Jan.  1,  1894,  there  remained  unexpended  $29,744.69 
of  the  appropriation  of  1893.  This  was  retained  in  order 
that  the  work  might  be  continued  until  the  Législature  could 
make  provisions  for  the  work  of  the  présent  year.  This 
has  been  expended  together  with  $79,464.58  of  the  présent 
appropriation,  making  $109,209.27  expended  between  Jan. 
1  and  Dec.  31,  1894.  Having  estimated  the  probable  ex- 
pense  which  must  be  incurred  to  do  ail  that  is  possible 
toward  extermination  for  the  coming  year,  we  hâve  appor- 
tioned  it  as  follows  :  — 

Wages  for  one  hundred  and  twenty-five  experienced,  compé- 
tent men  for  one  year  (three  hundred  days),  at  an  average 
oft2.26perday, ^84,376 

Wages  of  three  hundred  men  for  temporary  employment 
during  five  months  of  spring  and  summer,  at  an  average 
of  12  per  day, 78,600 

Wages  of  sixty-five  men  (selected  from  the  precedîng  class) 
for  the  last  four  months  of  the  year, 14,534 

making  the  amount  to  be  paid  in  wages  to  superintendents, 
înspectors  and  men,  $177,509.  We  must  add  to  this  the 
salaries  of  director,  entomologist  and  clerks  ;  the  travelling 
expenscs  of  the  committee,  entomologists,  director  and 
men  ;  the  teaming  and  care  of  horses  ;  the  expenses  of  ex- 
périmental work;  rent,  supplies,  tools,  insecticides  and 
incidentals,  —  an  estimated  expense  of  $23,336,  making 
altogether  $200,845,  the  detailed  estimate  of  expenses  for 
the  year  1895. 

The  reports  of  Prof.  C.  H.  Fernald,  entomologist  to  the 
committee,  and  of  Edward  H.  Forbush,  director  of  the  field 
work,  are  presented  herewith  as  a  part  of  the  report,  and 
the  committee  refers  to  thèse  reports  for  détails  of  the  work. 
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The  followîng  îs  the  financial  report  for  1894  of  the  gypsy 
moth  department  of  the  State  Board  of  Agriculture  :  — 

Balance  on  hand  Jan.  1, 1894, $29,744  69 

Appropriatioii  for  1894, 100,000  00 


EXPENDITURES 


Wm.  R.  Sessions,  expenses, . 

Augustus  Pratt,  expenses,     . 

Francis  H.  Appleton,  expenses,    . 

E.  TV.  Wood,  expenses, 

C.  H.  Femald,  expenses  and  rémunération, 

E.  H.  Forbush,  director,  salary,    . 

Book-keeper  and  clerks  in  office. 

Travelling  expenses  of  director  and  men, 

Teaming,  livery  and  board  of  horscs, 

Wagesofmen, 

Rent  of  storehouses  and  office,  . 
Supplies,  tools  and  insecticides,  . 
Balance  on  hand  Jan.  1, 1895, 


$129,744  69 

$22  50 

56  16 

3  99 

16  75 

686  13 

2,400  00 

2,273  62 

1,719  30 

2,754  54 

89,161  89 

366  00 

9,748  89 

20,535  42 

1129,744  69 

Since  the  above  report  was  completed,  the  Board  of  Agri- 
culture received  notice  from  the  agricultural  committee  of 
the  United  States  Senate  that  it  would  give  a  hearing  on 
Friday,  Jan.  4,  1895,  upon  the  résolve  of  the  last  Massa- 
chusetts Législature,  adopted  by  the  House  of  Représenta- 
tives May  17,  1894,  and  by  the  Senate  May  21,  1894, 
requesting  <<the  Senators  and  Représentatives  from  this 
Commonwealth  in  the  Congress  of  the  United  States  to  urge 
upon  Congress  the  necessity  of  prompt  and  vigorous  action 
to  exterminate  said  pest  (gypsy  moth),  and  to  use  their 
influence  to  secure  from  Congress  an  appropriation  of  one 
hundred  thousand  dollars  to  assist  this  Commonwealth  in 
defraying  the  necessary  expenses  of  the  work." 

A  committee  of  the  Board  of  Agriculture,  consisting  of 
Francis  H.  Appleton  and  Wm.  R.  Sessions,  with  Director 
of  Field  Work  E.  H.  Forbush  as  expert,  appeared  before 
said  committee  and  also  before  the  committeç  on  agriculture 
of  the  United  States  House  of  Représentatives,  on  January 
5,  at  a  spécial  hearing  upon  a  resolution  introduced  into 
Congress  by  Hon.  William  Cogswell,  which  provided  for  an 
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appropriation  of  one  hundred  thousand  dollars  for  the  pur- 
pose  asked  for  by  the  résolution  of  the  Massachusetts  Légis- 
lature. The  committee  also  presented  the  matter  to  Hon. 
J.  Sterling  Morton,  United  States  secretary  of  agriculture. 
In  each  case  the  committee  of  the  Board  of  Agriculture 
was  heard  with  great  apparent  interest  and  was  treated 
with  great  courtesy. 

E.  W.  WOOD, 
WM.  H.  BOWKER, 
AUGUSTUS  PRATT, 

F.  W.  SARGENT, 
WM.  R.  SESSIONS, 

Committee  of  the  Board  of  Agriculture^  in  Charge  of  the 
Qypsy  Moth  Work. 
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FiELD  Direotor's  Report. 


7b  the  OommiUee  an  the  Qypsy  Molh,  Inaccts  and  Birds, 

Gentlemen  :  —  By  retaîning  a  portion  of  the  appropria- 
tion of  1893,  the  committee  was  enabled  to  keep  some  of 
the  most  compétent  men  employed  through  most  of  the 
wînter.  Thèse  served  as  a  nucleus  for  a  summer  force. 
There  were  eighty-three  men  at  work  on  Jan.  1,  1894. 
Much  of  the  weather  durîng  the  month  was  mild,  and  there- 
fore  favorable  for  the  search  for  and  destruction  of  eggs. 
On  brîght  winter  days,  when  the  température  is  not  too  low, 
the  leailess  deciduous  trees  can  be  inspected  to  the  best 
advantage.  Thousands  of  egg-clusters  were  gathered  dur- 
ing  the  month,  the  small  amount  of  snow  making  possible 
the  examination  of  woods  as  well  as  open  and  cultivated 
lands.  In  cold  and  stormy  weather  the  men  eut  and  bumed 
infested  brush  and  trees  in  Saugus,  Swampscott,  Arlington, 
Medford,  Somerville,  Stoneham  and  Winchester. 

During  the  month  of  February  the  work  of  cleaning  up 
infested  places  in  the  outer  towns  and  cutting  and  burning 
worthless  infested  trees  and  brush  was  continued  without 
intermission,  except  when  the  snow  was  so  deep  upon  the 
ground  as  to  render  such  work  impracticable.  On  February 
13  a  heavy  snow-storm  caused  most  of  the  work  in  the  field 
to  be  suspended  for  a  time.  Later  in  February  the  men 
were  employed  again,  and  the  weather  beîng  more  favor- 
able, much  necessary  work  was  donc  in  the  way  of  inspect- 
ing,  scraping  trees  and  otherwise  preparing  for  the  sunojner 
work  infested  localities  in  the  outer  towns. 

On  March  6  the  committee  held  a  joint  meeting  with  the 
Metropolitan  Park  Commission,  which  had  recently  taken 
for  a  public  forest  réservation  most  of  the  Middlesex  Fells, 
situated  în  Malden,  Medford,  Melrose,  Stoneham  and  Win- 
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chester.  Arrangements  were  made  which  would  enable  the 
agents  of  the  Board  of  Agriculture  to  do  such  work  as 
niight  be  necessary  in  the  Fells  without  conflicting  with  the 
plans  of  the  Park  Commission. 

Early  in  March,  the  weather  beîng  favorable,  the  force 
of  men  engaged  in  field  work  was  increased.  Inspecting 
and  egg-killing  were  carried  on  whenever  the  weather  per- 
mitted  until  the  first  of  May,  when,  the  appropriation 
being  nearly  exhausted,  the  en  tire  field  force  was  dis- 
charged.  This  enforced  suspension  of  the  work  was  most 
unfortunate,  occurring  as  it  did  when  the  men  were  destroy- 
ing  the  egg-clusters  at  the  rate  of  thousands  per  day. 
Before  work  was  resumed  the  remaining  eggs  had  hatched 
and  the  larvsB  had  scattered.  Had  the  work  not  been  thus 
interrupted,  it  would  hâve  been  possible  in  many  places  to 
destroy  thèse  young  larvsB  en  masse  by  means  of  burning. 

Later  in  May  the  Législature  passed  a  bill  appropriating 
$100,000  for  the  work.  Field  work  was  inmiediately 
resumed,  and  one  hundred  men  were  engaged  in  burlapping 
trees.  The  delay  in  making  the  appropriation  had  so 
hindered  the  work  of  the  spring  and  shortened  the  time  for 
inspection  that  only  a  small  proportion  of  the  towns  in  the 
infested  région  had  been  inspected  and  cleared  of  eggs 
before  hatching  time.  As  a  conséquence  the  men  were 
obliged  to  search  for  the  caterpillars,  —  a  much  more  expen- 
sive method  of  checking  the  increase  of  the  pest  than  egg- 
killing.  The  dclay  in  examining  and  employing  men  for 
the  field  work,  which  was  rendered  inévitable  by  the  late- 
ness  of  the  appropriation,  also  greatly  retarded  the  work  of 
the  summer. 

Spraying. 

During  the  expérimental  work  of  1893  arsenate  of  lead 
was  first  used  as  an  insecticide  by  our  chemist,  Mr.  F.  C. 
Moulton.  The  results  of  experiments  on  the  gypsy  moth 
with  this  insecticide,  which  were  made  by  Professor  Fernald 
and  his  assistants,  were  so  successful  that  it  was  used  in  the 
field  on  a  limited  scale  during  the  spring  of  1894. 

Spraying  was  begun  early  in  May.  Although  arsenate  of 
lead  when  used  in  great  strength  has  proved  the  most  eflfec- 
tive  insecticide  yet  used  on  the  gypsy  moth,  it  was  soon 
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determined  that  it  coald  not  be  depended  upon  to  exter- 
minate.  Though,  like  other  insecticides,  it  proved  effectuai 
in  destroying  other  insects,  it  did  not  kill  ail  gypsy  moth 
caterpillars  on  trees  that  had  been  sprayed  with  the  poison 
of  a  strength  of  fifteen  pounds  to  one  hundred  and  fifty 
gallons  of  water.  It  is  recorded  that  where  forty  pounds 
were  used  to  one  hundred  and  fifty  gallons  of  water  the 
caterpillars  ail  disappeared.  In  this  case  they  were  pre- 
sumably  destroyed  by  the  poison,  although  some  may  hâve 
been  driven  away  by  the  excess  of  poison  on  the  foliage. 
In  any  case  such  an  amount  of  the  poison  would  be  very 
expensive,  and  could  not  be  used  without  incurring  some 
risk  of  poisoning  domestic  animais  or  fowls.  Its  gênerai 
use  at  such  a  strength  is  therefore  out  of  the  question. 
Arsenate  of  lead  bas  two  advantages  as  an  insecticide  :  it 
can  be  applied  at  any  desired  strength  without  injuring 
foliage,  and  a  strong  mixture  containing  glucose  will  with- 
stand  showers  and  remain  on  the  foliage  through  an  entire 
season.  Thus,  although  the  application  of  a  strong  mixture 
of  arsenate  of  lead  is  more  expensive  than  that  of  London 
purple  or  Paris  green,  it  may  be  safer  and  more  economical 
in  the  end.  For  the  gypsy  moth  ten  to  fifteen  pounds  to 
one  hundred  and  fifty  gallons  of  water  must  be  used  to  hâve 
much  effect.  Its  action  is  slower  than  that  of  Paris  green, 
and  it  should  therefore  be  used  early  in  the  season,  and  of  a 
strength  sufficient  to  check  the  ravages  of  the  insect  as  soon 
as  possible. 

Although  this  is  the  most  effective  poison  yet  used  on  the 
gypsy  moth  caterpillars,  doubtless  it  would  hâve  failed,  like 
Paris  green,  to  check  their  ravages  when  they  were  in  full 
force.  Afl;er  four  years  of  experimenting  I  am  constrained 
to  believe  that  no  form  of  arsenic,  unless  used  in  unsafe 
quantities,  can  be  relied  upon  to  hold  the  gypsy  moth  in 
check,  much  less  to  exterminate  it.  The  effect  of  other 
poisons  on  the  moth  has  been  and  is  still  being  investigated, 
and  the  results  will  eventually  be  made  public. 

8ummer   Work. 
The  killing  of  caterpillars  under  the   **  burlaps,"   which 
was  begun   in  June,  was  continued  throughout  July   and 
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most  of  August.  One  hundred  seventeen  thousand  five 
hundred  seventy-four  yards,  or  about  twenty-eîght  tons 
(56,864 J  pounds),  of  burlap  were  used  in  1894,  which  was 
nearly  double  the  amount  used  in  1893.  A  large  number 
of  traps  was  prepared  for  trapping  the  maie  moths,  with  a 
view  of  determining  whether  this  would  greatly  lessen  the 
number  of  fertile  egg-clusters  in  a  région.  An  experiment 
of  this  kind  on  a  small  scale  had  been  tried  in  1893,  with 
such  success  that  it  was  decided  to  experiment  on  a  larger 
scale,  to  see  if  practical  i*esults  could  be  obtained  in  the 
field.  The  end  sought  was  the  destiniction  of  the  maie 
moths,  so  that  the  fertilization  of  the  females  might  be  pre- 
vented.  The  experiments  conducted  the  past  season  were 
not  as  a  whole  successful  enough  in  this  respect  to  warrant 
the  adoption  of  the  method  in  future  work. 

The  great  number  of  burlapped  trees  (624,673)  to  be 
examined  had  made  it  necessary  to  hire  for  the  sunmier  a 
large  number  of  men  new  to  the  work.  Such  men  can  be 
employed  in  the  examination  of  burlaps,  as  this  requires 
faithful  service  rather  than  skill  or  expérience.  At  the  close 
of  the  burlapping  season  it  was  necessary  to  reduce  the  force 
by  the  discharge  of  the  less  experienced  and  less  skilfdl 
men.  Those  men  were  retained  for  the  fall  inspection  who, 
by  reason  of  theîr  expérience  or  ability,  were  fitted  for  the 
work  of  discovering  and  destroying  eggs  and  thereby  exter- 
minating  colonies  of  the  moth.  On  August  25,  at  the  end 
of  the  burlap  season,  the  first  réduction  of  the  force  was 
made,  and  thirty-three  men  were  discharged.  Work  waa 
also  suspended  for  two  weeks,  so  that  the  fall  inspection  and 
the  work  of  egg-killing  might  be  deferred  until  the  last  of 
the  moths  had  deposited  their  eggs  and  had  died,  when  a 
thorough  examination  would  be  most  effective. 

A  Study  of  the  Distribution  of  the  Moth. 

Throughout  the  season  ail  information  possible  was  se- 
cured  in  regard  to  the  distribution  of  the  gypsy  moth  and  the 
means  of  its  diffusion.  Previous  investigations  had  shown 
that,  as  the  female  moth  does  not  fly,  the  spread  of  the  in- 
sect  had  been  due  chiefly  to  the  transportation  of  caterpil- 
lars  on  vehicles.     During  1889  and  other  years  when  the 
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moth  was  în  great  abundance,  the  young  caterpîllars  whîch 
hung  down  în  numbers  by  their  sîlken  threads  from  badly 
infested  wayside  trees  frequently  dropped  upon  wagons  or 
carnages  and  were  carried  away.  Sometîmes  one  or  more 
of  them  remained  upon  the  vehîcle  until  it  arrived  at  its 
place  of  destination.  The  chances  were  not  great  that  a 
colony  of  moths  would  resuit  from  a  single  transportation  of 
two  or  three  caterpîllars.  But  the  vast  amount  of  regular 
traffic  of  ail  kinds  passing  în  and  out  or  through  the  badly 
infested  région  made  possible  varions  transportations  of 
caterpîllars  to  particular  localitîes.  The  wagon  of  a  market 
gardener  or  milkman  or  swîll  taker,  going  daily  or  weekly  to 
or  through  a  badly  infested  spot,  would  be  likely,  sooner  or 
later,  to  carry  back  to  its  startîng-point  enough  caterpîllars 
to  form  the  beginning  of  a  new  colony.  Many  instances  of 
this  sort  hâve  been  noted.  The  study  of  traffic  and  travel 
bas  not  only  explained  for  the  most  part  the  présent  distri- 
bution of  the  moth,  but  also  why  în  twenty  years'  time  it 
spread  such  a  comparatîvely  short  distance,  north,  south, 
east  and  west,  from  Medford.  This  slow  spread  is  explained 
by  the  &ct  that  the  great  bulk  of  the  regular  traffic  and 
pleasure  driving  in  and  out  of  the  badly  infested  district 
cornes  from  or  goes  to  closely  adjacent  territory. 

In  the  investigation  of  traffic  and  travel,  inquirîes  were 
made  of  teamsters  and  movers,  nurserymen,  swîll  takers, 
marketmen,  fisirmers,  wood  dealers,  stable  keepers,  station 
agents  and  others  having  a  knowledge  of  traffic  and  driving. 
This  work  was  supplementary  to  that  undertaken  în  former 
years,  and  many  of  the  facts  obtained  were  used  later  during 
a  search  în  certain  towns  outside  of  the  infested  district. 
Owing  to  the  delay  in  making  the  appropriation  of  1894, 
this  work  of  outside  inspection  was  not  undertaken  until 
autumn,  although  three  men  were  sent  out  along  the  railroad 
lines  to  the  north  and  east,  to  examine  points  to  which  ship- 
ments  of  goods  had  been  sent  in  former  years  from  infested 
localitîes.  No  trace  of  the  moth  was  found  in  this  înspeo- 
tion. 

The  Fall  Irwpection. 

The  appropriation  having  been  greatly  reduced,  more 
men  were  dîscharged  în  September,  and  the  field  force  was 
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finally  reduced  to  one  hundred  and  thirty-three  men.  In 
the  second  week  in  September'the  fall  inspection  was  begun. 
This  was  confined  at  first  mostly  to  known  infested  locali- 
tles.  The  inspection  of  the  outer  towns  eould  not  be  made 
to  advantage  until  late  in  October,  as  the  leaves  remained 
upon  the  troes  to  an  unusually  late  date.  After  this  work 
had  been  continued  for  about  ten  days  it  was  checked  by 
a  snow-storm,  which  for  nearly  two  weeks  made  thorough 
inspection  impossible. 

While  studyîng  the  distribution  of  the  moth,  it  was  seen 
that  those  centres  of  population  nearest  the  infested  district 
were  most  likely  to  become  infested  by  reason  of  their  fré- 
quent coDMnunication  with  towns  within  that  district.  It 
was  also  leamed  that  there  was  some  traffic,  both  regular 
and  irregular,  with  the  cities  to  the  north.  Lowell,  Law- 
rence, Haverhill  and  Gloucestcr,  being  nearest  to  the  in- 
fested région  on  the  north  and  east,  were  considered  to  hâve 
been  more  exposed  to  infection  than  citîes  at  a  gi*eater  dis- 
tance. Gloucester  had  been  examined  in  previous  years, 
and  no  gypsy  moths  had  been  found  there.  As  Lowell,  from 
the  known  circumstances,  seemed  to  hâve  been  the  place  in 
greatest  danger  of  infection,  an  examination  of  that  city  was 
made  during  the  last  part  of  October  and  the  first  weeks  of 
November.  An  inspection  was  also  made  of  points  in  towns 
surrounding  Lowell,  to  which  traffic  from  the  infested  région 
had  been  directed  ;  but  no  moths  were  found  in  either  the 
city  or  its  surrounding  towns. 

Nearly  ail  ti*affic  to  the  south  from  the  infested  région 
tends  toward  Boston.  The  city  proper  and  those  suburban 
portions  lying  nearest  the  infested  région  had  been  inspected 
in  former  years,  and  no  moths  had  been  found  except  in 
Charlestown  and  East  Boston.  But  in  1893,  during  a  par- 
tial inspection  of  the  southem  district  of  the  city,  a  colony 
of  moths  was  found  in  Franklin  Park.  Investigation  revealed 
circumstances  indicating  that  the  moths  had  been  carried 
there  by  pleasure  driving  several  years  previous,  and  soon 
after  the  park  was  opened  to  the  public.  This  led  to  the  con- 
clusion that  the  région  lying  between  Franklin  Park  and  the 
infested  towns  had  been  exposed  because  of  the  carriage  of 
caterpillars  through  it.     It  was  then  decided  to  examine  that 
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région  at  the  earlîest  opportunity.  Thîs  examination  could 
not  be  made  in  the  sprîng,  on  account  of  the  lateness  of  the 
appropriation  ;  it  could  not  be  undertaken  in  the  summer, 
because  of  the  presa  of  other  work  ;  but  in  the  autumn,  soon 
after  the  leaves  had  &IIen  from  deciduous  trees,  an  inspec- 
tion of  Boston  and  its  suburbs  was  begun.  A  few  caterpîl- 
lars  had  been  found  during  the  summer  in  one  localîty  in 
South  Boston,  and  this  colony  had  been  stamped  out  during 
the  season.  The  inspection  of  Boston  was  begun  in  Novem- 
ber,  and,  though  often  intemipted  by  snow,  it  was  pushed 
during  suîtable  weather,  until  the  city  proper,  East  and 
South  Boston  and  the  Roxbury  and  Dorchester  districts  had 
been  examined.  The  severe  storm  of  December  27,  which 
left  thé  ground  covered  with  snow  and  ice,  put  an  end  to 
the  work  of  inspection  for  the  year.  No  more  moths  were 
found  in  South  or  East  Boston,  but  one  colony  was  dis- 
covered  in  the  Roxbury  district,  between  Franklin  Park  and 
the  cîty  proper,  and  one  colony  at  the  South  End  in  the 
dty  proper.  Two  egg-clusters  were  also  found  at  one 
localîty  in  Dorchester. 

Enemies  of  the  Gypsy  Moth. 

From  our  présent  knowledge  it  would  seem  that  several 
species  of  native  birds  are  most  persistent  and  effective  de- 
stroyers of  the  gypsy  moth,  and  that  certain  predaceous 
însects  are  next  in  order  of  usefulness  as  assistants  in  the 
work  of  extermination.  The  names  of  several  insects 
which  hâve  not  been  published  heretofore  as  enemies  of 
the  gypsy  moth  are  given  in  the  report  of  the  entomologist, 
which  follows  this  report. 

The  following  birds  hâve  been  seen  to  feed  upon  the 
moths,  caterpillars  or  eggs  :  — 

Yellow-billed  cuckoo,        ....  Coccyzus  americanua, 

Black-billed  cuckoo, Coccyzus  erylhrophlhalmus. 

Kingbird, Tyranntis  tyranntis. 

Phœbe,       .        .        .        ...        .        .  Sayomii  phœbe, 

Wood  pewee, Conlopus  virens, 

Least  flycatcher, Empidonax  minimus. 

Bine  jay, CyanociUa  cristcUa, 

Baltimore  oriole, Icterus  galbula, 

Pnrple  grackle  or  crow  blackbird,   .        .  QutsccUua  quiscula. 
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Chipping  sparrow, SpizeUa  sociaXis, 

Scarlet  tanager, Piranga  erylhromekts. 

Red-eyed  vireo, .        .        .        .        .        .  Vireo  olivaoeus, 

Yellow-throated  yireo,       ....  Vtreo  Jlavifrons. 

White-eyed  vireo, Vireo  noveboracensis, 

Black-and-white  warbler, ....  MniotiUa  varia, 

Yellow  warbler, Dendroica  (zstiva, 

Chestnutrsided  warbler,     ....  Dendroica  pensylvamca. 

Oven-bird, Seiurus  aurocapillus, 

Malyland  yellow-throated  warbler, .        .  Geolhlypis  trichas, 

American  redstart, Selophaga  ruiicillcL 

Catbird, OaUoscoptes  carolinensis. 

Brown  thrasher, Harporhynchus  rufus, 

House  wren, Troglodytes  œdon, 

White-bellied  nuthatch,     ....  Sitta  carolinensis, 

Chîckadee, Pants  atricapUlus. 

Wood  thmsh, Turdus  mustelinus. 

American  robin,         .        .        .        ...  Merula  migratoria, 

Bluebird, SicUia  sialis, 

"  £nglish  sparrow," Passer  domestious  * 


Numher  of  Men  Employed  During  the  Season. 

Jan.  1-Jan.  6, 

82 

May28-June2,    . 

.      228 

Jan.  8-Jan.  13, 

86 

Jime  4-June  9,     . 

.      230 

Jan.  15-Jan.  20, 

85 

June  11-June  16, . 

.      229 

Jan.  22-Jan.  27, 

86 

Jmie  18-June23,. 

.      225 

Jan  29-Feb.  3, 

83 

June  25-June  30, . 

.      261 

Feb.  6-Feb.  10, 

82 

July  2-July  7,      . 

266 

Feb.  12-Feb.  13,  , 

82 

July  9-July  14,    . 

270 

Feb.  14-Feb.  17, 

23 

July  16- July  21,  . 

265 

Feb.  19-Feb.  24,  , 

81 

July  23 -July  28,  . 

270 

Feb.  26-March3, 

81 

July  30-Aug.  4,    . 

261 

March  6-March  10,      . 

82 

Aug.  6-Aug.  11,  . 

266 

March  12-Mareli  17,    . 

84 

Aug.  13- Aug.  18, . 

260 

March  19 -March  24,    . 

85 

Aug.  20- Aug  25,. 

216 

March  26-March  31,    . 

91 

Aug.  27-Sept  1,  . 

16 

April  2-April  7,   . 

95 

Sept  3-Sept  8,     . 

16 

April  9-April  14, . 

121 

Sept.  10-Sept  15, 

147 

Aprilie -April  21, 

157 

Sept  17  Sept  22, 

148 

April  23-April  28, 

159 

Sept  24-Sept  29, 

133 

April  30-Mayl,  . 

156 

Oct  1-Oct  6, 

133 

May  2-May  9,      . 

15 

Oct  8-Oct  13,      .        .        , 

131 

May  10-May  12,  . 

164 

Octl5-Oct20,    . 

123 

May  14-May  19,  . 

173 

Oct  22-()ct  27,    . 

125 

May  21- May  26,  . 

213 

Oct29-Nov.  3,     . 

128 

*  Althoagh  the  **  English  sparrow  "  destrojs  some  of  the  moths,  it  does  more 
injury  by  drivlng  away  native  birds  than  good  by  eatlng  injarioas  insects; 
oonieqaently  the  moths  are  most  nnmeroas  where  sparrows  are  plentifql, 
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Nov.  5-NoT.  10,    . 

.      128 

Dec.  8-Dec.  8, 

.      132 

Nov.  12-Noy.  17, . 

.      133 

Dec.  10-l)ec.  15,  . 

.      134 

Xov.  19-Nov.  24, . 

.      183 

Dec.  17-Dec.  22,  . 

.      135 

Nov.  26  Dec.  1,    . 

.      132 

Dec.  24-Dec  29,  . 

.      132 

Work  Doney  and  Hesults. 
The  table  below  pertaîns  maînly  to  the  hand-work  of  the 
year.  Such  résulta  are  given  as  can  from  their  nature  be 
tabolated.  The  number  of  différent  forma  of  the  moth 
destroyed  by  such  methods  as  burning  and  sprayîng  cannot 
of  course  be  determined.  More  than  nine  thousand  of  the 
moths  recorded  were  maies  taken  în  traps. 

Trees  (firait,  ahade  and  forest)  :  — 

Inspectée!, 6,8284^ 

Found  to  be  infested  wità  caterpillars,  pupœ,  moths  or  eggs,  48,752 

Cleared  of  eggs, 2,176 

In  which  cavities  hâve  been  cemented  or  covered, .        .        ,  7^44 

Burlapped, 624,673 

Sprayed, 14,857 

Trimmed, 8,618 

Scraped, 6,068 

Cnt, 10,296 

Acres  of  brushland  and  woodland  eut  and  bumed  over,  836J 

Bnildings  :  — 

Inspected, 27,430 

Foond  to  be  infested, 508 

Cleared  of  eggs, 55 

Wooden  fences  :  — 

Inspected, 85,276 

Found  to  be  infested, 798 

Cleared  of  eggs, 99 

Stone  walls  :  — 

Lispected, 1,620 

Foond  to  be  infested, 423 

Cleared  of  eggs, 44 

Number  of  each  form  of  the  moth  destroyed  during  the  year  by  hand  :  — 

Caterpillars 1,153,560 

PupaB, 92,225 

Moths 18,084 

Hatched  or  infertile  egg-clusters, 18,036 

Unhatched  and  probably  fertile  ^gg-clusters,  ....  94,706 

List  of  Places  formerly  infested  from  which  the  Moth  has  been 
apparently  exterminated, 

Beverly,  Danvers,  Waltham, 

Brighton,  Marblehead,  Watertown 

Burlington,  Reading,  Wobum. 
Charlestown, 
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List  of  Cities  and  Towns  still  infested. 


Arlington, 

Lynnfield, 

Saugus, 

Belmont, 

Malden, 

Somerville, 

Boston, 

Medford, 

Stoneham, 

Cambridge, 

Melrose, 

Wakefield, 

Chelsea, 

Peabody, 

Winchester, 

Everett, 

Révère, 

Winthrop. 

Lexington, 

Salem, 

Lyim, 

Swampsoott, 
False  Alarms. 

During  the  season  of  1894  fewer  reports  of  the  présence 
of  supposed  gypsy  moths  hâve  been  received  from  towns 
outside  the  infested  région  than  in  prevîous  years.  Yet 
some  of  thèse  cases  hâve  been  gîven  such  wide  publicity 
that  an  erroneous  impression  of  the  spreading  of  the  gypsy 
inoth  has  been  created.  A  citizen  finds  some  insect  injuring 
hîs  orchard  which  bears  some  fancied  resemblance  to  the 
gypsy  moth.  He  immediately  rushes  into  print  with  his  dîs- 
covery,  and  the  local  paper  at  once  announces  that  **the 
gypsy  moth  has  eluded  the  vigilance  of  the  moth  hunters, 
and  has  begun  its  ravages  in  this  town."  Such  statements 
are  widely  copied  and  given  out  as  facts.  Ail  cases  of  the 
kind  which  hâve  come  directly  or  indirectly  to  our  notice 
hâve  been  investigated.  In  every  instance  the  déprédations 
notîced  hâve  been  attributable  to  some  other  insect,  and  in 
no  case  has  any  évidence  of  the  présence  of  the  gypsy  moth 
been  found. 


Tenons  and  Cities  that  hâve  been  falsély  reported  as  infested  hy  the 


Gypsy  Moth  in 

1894. 

Andover, 

Framingham, 

Norwood, 

Ashbumham, 

Franklin, 

North  Reading, 

Aubum, 

Haverhill, 

Rowley, 

Bedford, 

Holliston, 

Scituate, 

Berlin, 

Lincoln, 

Springfield, 

Billerica, 

Lowell, 

Sudbury, 

Carlisle, 

Majnard, 

Tewksbury, 

Chester, 

Milton, 

Wayland, 

Clinton, 

Monson, 

Westborough, 

Dedbam, 

Newton, 

Wilminglon. 
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Tlie  Présent  Condition  of  the  Infested  Région. 

The  automnal  inspection  of  the  outer  towns  of  the  in- 
fested région  was  so  interrupted  by  snow-storms  that  it  stîU 
remains  uncompleted,  and  therefore  no  accurate  report  of 
the  condition  of  the  entîre  région  can  be  made  at  this  time. 
The  ten  outer  towns  which  had  previously  been  infested 
were  apparently  cleared  in  1893.  A  close  watch  bas  been 
kept  of  thèse  towns  during  the  year,  and  a  few  caterpillars 
or  egg-clusters  bave  been  found  at  some  time  during  the 
year  in  most  of  them.  Every  vestige  of  the  moth  found  in 
thèse  towns  bas  been  destroyed,  leaving  them,  with  the 
exception  of  Lynnfield,  still  in  the  list  of  cleared  towns. 
The  discovery  of  thèse  few  moths  in  thèse  towns  emphasizes 
the  need  of  keeping  them  under  surveillance  for  a  few  years 
afler  they  bave  been  apparently  cleared,  and  so  long  at  least 
as  there  are  moths  in  any  of  the  adjacent  towns.  A  pro- 
tracted  search  of  the  wooded  portion  of  southern  Lynnfield 
bas  resulted  in  the  discovery  of  several  colonies  heretofore 
unknown.  As  it  wîU  probably  require  two  or  three  years* 
time  to  clear  this  woodland,  Lynnfield  must  be  retained  in 
the  list  of  infested  towns.  Woburn,  on  the  other  hand, 
which  bas  been  infested  until  recently,  now  appears  clear, 
but  it  must  be  carefully  watched. 

The  moths  bave  now  been  very  nearly  cleared  from 
Swampscott,  Salem,  Peabody,  Lexington,  Somerville,  Lynn 
and  Winthrop,  but  there  are  still  several  localîties  in  each 
of  thèse  towns  which  will  require  attention  for  some  time  to 
come.  Each  town  ought  also  to  be  inspected  thoroughly 
over  its  entire  area  in  each  of  the  few  years  next  ensuing, 
to  guard  against  the  appearance  of  the  moth  in  new  locali- 
ties.  The  condition  of  the  towns  in  the  central  région  as 
regards  the  numbers  of  the  moth  is  as  a  whole  considerably 
împroved  over  that  of  last  year.  There  are  localities,  how- 
ever,  in  Malden,  Medford,  Chelsea,  Saugus,  Melrose,  Arling- 
ton.  Winchester  and  Stoneham,  which  should  hâve  receîved 
far  more  attention  than  it  was  possible  to  give  them.  In  ail 
of  thèse  towns  there  are  largo  areas  which  are  now  practîcally 
clear  of  the  moth.  Large  tracts  of  woodland  in  the  north- 
central  towns  are  believed  to  be  more  or  less  infested» 
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Thîs  has  been  reported  to  the  Législature  for  the  past  two 
seasonSy  and  an  appropriation  sufficient  to  search  this  wood- 
land  has  been  recommended  by  the  Board  of  Agriculture. 
But,  as  such  an  appropriation  has  not  yet  been  made,  it  has 
been  impossible  to  thoroughly  examine  ail  of  this  woodland. 
Unlil  this  can  be  done  there  will  remain  in  this  forested 
région  an  élément  of  uneertainty  and  a  menace  to  the  suo- 
cess  of  the  work.  Everything  possible  under  the  circum- 
stances  and  with  the  means  at  hand  has  been  done  to  leam 
its  condition  and  to  suppress  the  moths  wherever  they  were 
found.  If  the  appropriation  recommended  by  the  Board  îs 
granted,  there  îs  every  reason  to  believe  that  thèse  woods 
can  be  carefully  examined,  their  condition  reported,  and 
a  good  beginning  made  the  coming  year  toward  the  exter- 
mination of  the  moth  within  their  boundaries. 

KespectfuUy  submîtted, 

E.  H.  FORBUSII. 
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Section  of  burlap  band  raised,  showing  gypsy  moth  caterpillars  that 
had  gathered  beneath  it  on  the  trunk  of  an  elm  tree. 

From    a    photofirraph    taken    in    Malden,    Mass.,    July    9,    1892. 
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Entomologistes  Report. 


To  the  Commutée  on  the  Gypsy  Moth. 

Gentlemen  :  «-During  the  past  season  I  hâve  made  fré- 
quent yirits  to  the  territory  infested  with  the  gypsy  moth, 
and  inspected  the  work  with  the  greatest  care.  I  hâve  in- 
variably  found  the  work  carried  on  in  the  most  thorough 
manner,  and  in  accordance  with  the  most  approved  methods. 
I  hâve  been  entirely  satisfied  with  the  progress  of  the  work, 
and  believe  that  ail  has  been  done  that  it  was  possible  to 
accomplish  with  the  appropriation  made  by  the  last  Législat- 
ure. The  citizens  of  this  Commonwealth  must  not  expect 
this  insect  pest  to  be  exterminated  if  the  Législature  con- 
tinues to  eut  down  the  appropriation  asked  for  more  than 
one-third,  as  was  done  by  the  last  two  Législatures,  but 
must  place  the  responsibility  for  any  lack  of  success  where 
it  properly  belongs. 

There  are  some  who  believe  that  this  insect  can  never  be 
exterminated,  but  that  the  best  thing  to  be  done  is  to  make 
a  moderato  annual  appropriation  to  hold  it  in  check,  which 
means  a  perpétuai  warfare  and  a  perpétuai  expense.  Those 
who  hâve  been  most  familiar  with  the  work  from  the  first, 
and  hâve  carefully  observed  its  progress  in  the  varions  in- 
fested towns,  are  positive  in  their  convictions  that  it  is  not 
only  possible  but  feasible  to  exterminate  the  gypsy  moth  in 
the  région  known  to  be  infested,  in  a  term  of  years,  if  suffi- 
cient  annual  appropriations  be  made  for  this  purpose.  The 
sum  total  of  thèse  appropriations  for  the  term  of  years  re- 
quired  nriay  seem  large  ;  but,  when  compared  with  the  sum 
total  of  a  perpétuai  annual  appropriation  sufficient  to  hold 
this  insect  in  check,  it  sinks  into  utter  insignificance. 

It  wîll  undoubtedly  be  a  stupendous  undertaking  to 
exterminate  this  pest,  and  will  oost  much  more  in  the  end 
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than  it  would  if  the  full  appropriations  asked  for  by  the 
committee  had  been  granted  ;  but,  nevertheless,  it  will  be 
a  far  wîser  polîcy  to  make  the  necessary  appropriations  for  a 
term  of  years  and  completely  exterminatc  the  insect,  than 
to  allow  it  to  become  a  perpétuai  expense  to  the  people  of 
this  Commonwealth  as  well  as  to  the  whole  country. 

In  the  early  part  of  the  summer,  by  your  direction,  I 
invîted  Prof.  F.  L.  Harvey  of  the  Maine  State  Collège,  Dr. 
G.  H.  Perkins  of  the  Unîversity  of  Vermont,  Prof.  J.  H. 
Comstock  of  Comell  University,  Ithaca,  N.  Y.,  and  Prof. 
L.  O.  Howard,  entomologîst  of  the  Department  of  Agricult- 
ure, Washington,  D.  C,  to  vîsit  the  infested  territory, 
înspect  the  work  and  give  us  any  suggestions  that  might 
occur  to  them.  I  went  to  Malden  with  Dr.  Perkins,  and 
later  with  Professors  Howard  and  Comstock,  and  together 
with  Director  Forbush  went  over  the  infested  territory  with 
them,  giving  them  every  possible  opportunity  to  see  the  dis- 
tribution and  work  of  the  insect,  the  apparatus  and  methods 
of  destroying  it  and  the  varions  experiments  then  in  prog- 
ress.  The  reports  which  thèse  gentlemen  were  so  kind  as 
to  make  are  appended  to  this  report. 

A  long  séries  of  experiments  was  conducted  under  my 
direction  on  insecticides,  and  their  action  on  this  peculiar 
insect  and  its  life-history  was  more  fully  worked  ont  than 
had  been  donc  before.  Several  new  predaceous  insects  hâve 
been  f jund  destroying  the  caterpillars  of  the  gypsy  moth. 
Thèse  are  :  Polistes  pallipes  (St.  Farg.),  Oàlosoma  calidum 
(Fab.),  Càlosoma  scrutator  (Fab.),  Calosoma  sayi  (De  J.), 
larvos  of  HarpaHs  caligtnostcs  (Fab.)  and  Hàrpalics  penn- 
sylvanicus  (De  G.),  Podisus  cynicus  (Say),  Podisus  série- 
ventris  (Uhl.)  (the  last  two  determined  by  Professor  Uhler)  ; 
and  two  species  of  ants  were  found  destroying  the  cater- 
pillars, and  the  females  also  while  laying  their  eggs  were 
sometimes  destroyed  by  thèse  ants.  Mr.  Pergande  deter- 
mined thèse  ants  to  be  Camponotus  pennsyîvanicus  (De  G.) 
and  Formica  subsericea  (Say).  Large  and  small  workers 
of  this  last  species  were  both  found  destroying  the  gypsy 
moth.  Several  species  of  Diptera  were  bred  from  the 
gypsy  moth,  and  hâve  been  referred  to  Dr.  Williston  for 
détermination.      A  species  of   Hymenoptera,    which    was 
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gîven  în  the  report  for  1893  under  the  name  of  Meraporus 
sp.  ?  was  bred  in  considérable  numbers  from  the  pupœ,  and 
bas  now  been  determined  by  Messrs.  Howard  and  Ashmead 
as  Diglochis  omnivoncs  (Walk.),  a  European  species  which 
Î3  parasitic  on  many  différent  species  of  insects,  as  indicated 
by  its  spécifie  name. 

In  accordance  with  the  provisions  made  by  the  last  Legis- 
lature,  we  are  preparing  a  report,  to  inclade  as  far  as  possi- 
ble ail  existing  knowledge  of  the  gypsy  moth,  its  history 
and  habits,  both  in  Europe  and  this  country,  and  ail  practi- 
cal  and  scientific  information  that  can  be  of  assistance  in 
destroying  this  insect. 

Kespectfiilly  submitted, 

C.  H.  EERNALD. 
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APPENDIX. 


Report  of  Dr.  George  H.  Perkins  of  the  Universitt  op  Verp 

MONT,    EnTOMOLOGIST    OF    THE    VeRMONT    StaTE    AgRICULTURAL 

ExPERiMENT  Station. 

BuBLiNOTON,  Vt.,  July  10,  1894. 
Prof,  C.  H,  Fernald. 

Dear  Sir:  —  In  accordance  with  jour  invitation  to  visit  the 
région  infested  by  the  gypsy  moth,  I  went  to  Malden,  as  you  are 
aware,  and  through  ttie  very  cordial  assistance  of  both  yourself 
and  Mr.  Ware,  assistant  director,  was  enabled  to  see  in  a  moet 
complète  and  satisfactory  manner  the  appliances  used  and  the 
varions  methods  of  using  them. 

I  wish  to  express  my  appréciation  of  the  thorough  and  carefnl 
manner  in  which  the  work  was  being  done,  and  the  évident  désire 
of  those  ongaged  in  it  to  exécute  the  trust  committed  to  them  as 
faithfully  and  economically  as  possible.  No  work  of  the  sort 
which  I  hâve  ever  seen  or  heard  of  bas  impressed  me  as  favorably 
as  did  that  of  the  officiais  engaged  in  the  work  of  exterminating 
the  gypsy  moth. 

The  whole  nation  should  be  gratef ul  to  the  committee  for  what 
it  has  already  accomplished  ;  for  it  is  my  belief  that,  had  not  the 
work  been  so  well  done  in  Massachusetts,  the  insect  would  ère  this 
hâve  spread  beyond  the  borders  of  that  State  and  now  threaten 
the  whole  land.  It  is  most  gratifying  to  find,  instead  of  this,  that 
the  ravages  of  the  moth  hâve  been  very  much  reduced  by  the 
eJQforts  of  the  committee. 

No  one  interested  in  économie  entomology  can  investigate  the 
work  in  office  and  field  without  at  once  discovering  that  a  vast 
amount  of  very  usef ul  information  has  been  gathered  which  should 
not  on  any  account  be  lost  to  science.  On  this  account  it  is  very 
greatly  to  be  desired  that  as  f  ull  and  complète  a  report  as  possible 
of  the  work  of  the  committee  be  published,  for  much  that  such  a 
report  would  contain  would  necessarily  be  of  gênerai  and  permanent 
value. 

The  question  has  been  asked,  Is  it  possible  to  exterminate  an 
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Apple  orchard  stripped  by  oaterpillars  of  the  gypsy  moth,  Swampsoott,  Mass 
From  a  photoffraph  taken  Ang,  6.  1801. 
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insect  which  bas  beoome  bo  abandant  as  tbe  gypsy  motb?  Before 
I  visited  tbe  inf  ested  région,  and  saw  wbat  bad  already  been  done, 
I  was  qalte  doabtf  al  as  to  tbe  expediency  or  tbe  possibility  of 
extermination  ;  but  after  investigation  I  tboagbt  differently.  It 
seems  to  me  very  clearly  tbe  wisest  and  most  economieal  course, 
for  tbe  présent  at  any  rate,  to  continue  tbe  work  as  it  is  now  going 
forward,  and  aim  at  extermination.  Tbe  men  and  tbe  metbods 
now  employed  are  so  successf ul  tbat  it  would  be  unwise  to  discon- 
tinue tbem  for  several  seasons  to  corne. 

It  also  seems  to  me  tbat  tbe  f  unctions  of  tbe  committee  migbt 
be  very  advantageously  extended,  so  tbat  in  tbeir  discrétion  tbey 
could  direct  tbeir  destructive  agencies  against  sucb  otber  insects  as 
migbt  be  easily  taken  in  band. 

Wben  passing  tbrougb  some  of  tbe  towns  infested  by  tbe  gypsy 
motb  we  noticed  many  trees  tbe  foliage  of  wbicb  bad  been  wbolly 
destroyed  by  tbe  canker  worm  ;  and  many  of  tbese  trees  could 
bave  been  sprayed  by  tbose  engaged  in  spraying  neigbboring  trees 
for  tbe  motb  at  small  cost  of  time  or  money. 

It  was  very  évident  tbat  private  enterprise  could  not  be 
depended  upon  to  deal  witb  tbese  pests.  It  is  my  own  conviction 
tbat  tbe  most  efficient  and  tbe  cbeapest  metbod  of  dealing  witb 
any  insect  wbicb  bas  become  numerous  and  destructive  is  tbat 
adopted  in  tbe  case  of  tbe  gypsy  motb,  not  leaving  to  private  citi- 
zens  tbe  too  great  task,  and  tbus  ensuring  f  allure,  but  bringing 
tbe  autbority  and  tbe  resources  of  tbe  State  to  tbe  work,  and 
carrying  it  forward  to  success. 

Is  it  not  probable  tbat,  bad  tbe  gypsy  motb  not  been  stayed  in 
its  destruction,  tbe  loss  to  property  tbrougb  tbe  destruction  of 
sbade  and  fruit  trees  would  bave  been  more  tban  tbe  cost  of 
extermination  bas  tbus  far  been  ? 

It  is  to  be  boped  tbat  tbe  work  so  well  donc  tbus  far  will  not 
now  be  sufifered  to  lag  tbrougb  lack  of  eitber  funds  or  popular 
support.  Tbere  is  every  reason  for  continuing  it,  wbile  to  stop  or 
reduce  it  would  be  a  great  calamity. 

I  bave  not  been  asked  to  praise  tbe  work  of  tbe  committee,  but 
ratber  to  suggest  improvements  in  tbeir  metbods,  and  to  criticise 
wbatever  I  migbt  find  deser\nng  it.  I  bave  no  criticism  to  offer, 
nor  am  I  able  to  make  suggestions  otber  tban  tbose  given  above. 

I  am,  sir,  very  truly  yours, 

GEO.  H.  PERKINS. 
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Report  of  Prof.  F.  L.  Harvbt,  Botanist  and  Entomologist, 
Main£  Experimemt  Station,  Obono,  Me. 

To  the  Members  of  the  Oypsy  Moth  Committee  of  ihe  State  Board  of 
*  Agriculture  of  Massachusetts, 

Gentlemen: — la  compliance  with  your  courteons  invitation 
(extended  to  me  tbrough  Prof.  C.  H.  Fernald)  ^'  to  inspect  the 
work  of  the  gypsy  moth  committee  and  give  my  impressions  and 
advice,"  I  visited  Malden  the  latter  part  of  July,  and  spent  two 
days  ezamining  the  work  of  the  committee  in  the  office,  labora- 
torics  and  fîeld.  Through  the  courtesies  of  Director  E.  H.  For- 
bush  and  others  of  the  department  every  opportunity  was  afforded 
me  to  gain  a  thorough  knowledge  of  the  scope  and  character  of 
the  work  of  the  committee. 

I  went  to  Malden  with  an  entirely  inadéquate  conception  of  the 
territory  affected,  and  the  stupendoas  undertaking  of  the  com- 
mittee to  reduce  or  exterminate  the  gypsy  moth.  I  first  visited 
the  office,  and  was  surprised  by  the  ingenuity  and  thoroughness 
displayed  in  keeping  the  field  notes  and  indezing  thcm  for  ready 
référence.  A  mass  of  information  regarding  the  habits,  naturai 
history  and  anatomy  of  this  insect  bas  been  accumulated  by 
Profcssor  Fernald,  Director  Forbush  and  their  assistants.  This 
seems  so  important  that  for  the  good  of  entomological  science  it  is 
hoped  it  may  be  sifted  by  a  compétent  entomologist  and  published 
as  a  monograph  by  the  committee.  The  pains  taken  in  examining 
the  men  for  field  work  and  the  almost  military  exactness  required 
of  them  in  their  labor  and  reports  reflect  great  crédit  upon  the 
organizing  ability  of  the  director,  and  speak  much  for  the 
efflciency  of  the  service. 

The  work  being  donc  in  the  laboratory  and  insectary  upon  the 
life-history  of  the  moth,  its  parasites  and  histology,  and  upon 
remédies,  was  timely  and  thorough.  I  was  especially  interested 
in  the  histological  work,  conducted  by  Mr.  A.  H.  Kirkland,  to 
détermine  if  possible  what  becomes  of  the  arsenical  poison  the 
full-grown  larvœ  are  known  to  eat  with  impunity,  and  also  the 
trap  experiments  under  the  direction  of  Mr.  Kirkland. 

The  store-house  for  apparatus  and  supplies  impresses  one  with 
the  magnitude  of  the  work,  and  is  instructive  in  the  novel 
apparatus  invented  to  fight  this  pest. 

The  results  obtained  in  the  experiments  on  insecticides,  by  Mr. 
F.  C.  Moulton,  are  most  important,  and  bid  fair  to  be  of  great 
usefulness  to  économie  entomology. 

The  field  methods  of  searching  for  the  eggs,  larvae  and  pupse, 
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the  burlapping  of  the  trees  and  the  careful  buraing  of  infested 
areas  was  thorongh  and  practical. 

Upon  the  whole,  the  methods  which  hâve  been  born  of  expéri- 
ence and  adopted  by  the  oommittee  for  coping  with  the  pest 
impressed  me  as  ingénions  and  effective.  I  hâve  no  criticisms  to 
offer  upon  the  work  of  the  committee,  and  regard  the  results 
obtained  as  marvelloos. 

Entomologists  are  generally  agreed  that  it  is  impossible  to 
exterminate  an  insect  by  means  of  its  parasites,  so  ail  that  ean  be 
hoped  for  in  this  direction  is  uncertain  aid  in  holding  it  in  check. 
Whether  it  is  possible  to  exterminate  an  insect  by  persistent  and 
thorough  hand-picking,  use  of  insecticides  and  fire  is  problematical, 
because  it  has  never  been  tried.  It  is  a  plausible  problem,  which 
we  hope,  for  the  good  of  économie  entomology,  the  gypsy  moth 
committee  may  hâve  the  opportunity  to  settle.  By  the  efficient 
work  of  the  committee,  in  three  years'  time,  this  insect,  which  was 
légion  and  doing  great  damage  over  a  wide  area,  has  been  reduced 
beyond  détection  by  common  observation.  We  spent  a  whole  day 
in  the  field,  and,  though  constantly  on  the  alert  for  spécimens, 
saw  only  four  maie  moths  and  no  larvse,  pupœ  or  eggs.  So  thor- 
oughly  has  the  work  been  done  that  intelligent  people  in  the  dis- 
trict WTongly  regard  the  work  of  the  committee  accomplished.  It 
is  the  scattering  colonies,  the  last  one  per  cent,  that  will  demand 
more  thorough  work  than  the  other  ninety-nine  per  cent,  and  your 
Législature  and  citizens  will  need  to  be  thoroughly  impressed  with 
this  f  act. 

Two  policies  présent  themselves  :  first,  whether  an  attempt  be 
made  to  fight  the  moth  to  the  finish  ;  second,  whether  an  attempt 
be  made  to  merely  keep  it  in  check,  and  prevent  an  increase  to 
barmful  nnmbers. 

The  gratifying  work  of  the  committee  so  far  would  suggest 
ooDtinuance  in  the  good  work,  with  the  idea  of  extermination. 
Tiiis  would  absolutely  require  the  employment  of  a  force  of  men 
large  enough  to  keep  the  whole  infested  area  under  constant  sur- 
veillance for  some  time.  The  présent  number  of  men  employed 
Beems  to  me  to  be  inadéquate,  as  large  areas  in  the  infested  dis- 
trict hâve  to  be  neglected  while  inspection  is  going  on  in  others. 
Unless  a  large  force  can  be  kept  constantly  employed  for  some 
years,  the  idea  of  extermination  will  hâve  to  be  abandoned  by  the 
committee. 

If  the  second  policy  be  adopted,  then  the  work  of  the  commit- 
tee for  the  présent  is  practically  done.  Yet  a  permanent  force 
would  be  needed  to  keep  the  area  under  occasional  surveillance, 
and  its  énergies  directed  to  checking  local  outbreaks.    This  would 
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be  an  interminable  job,  eonstantly  menaced  with  the  danger  of 
the  pest  spreading  over  large  areas  to  adjoining  States,  ontil  ao 
widely  disseminated  as  to  be  beyond  human  power  to  oontrol.  It 
would  seem  to  me  to  be  wiser  to  attempt  the  extermination  of  the 
pest  while  in  its  greatly  reduced  numbers  by  the  adoption  of  a 
libéral  financial  policy,  than  to  drop  the  work  and  in  a  décade  or 
Booner  hâve  it  to  do  ail  over  again. 

We  regret  to  leam  (unofficially)  that  naturalists  are  breeding 
this  pest  for  purposes  of  study  outside  of  the  Commonwealth  of 
Massachusetts,  in  défiance  of  the  strict  laws  regarding  its  dissém- 
ination. 

I  heard  the  committee  criticised  by  citizens  and  others  because 
they  would  not  destroy  other  injurious  insects  besides  the  gypsy 
moth  in  the  infested  district.  We  nnderstand  this  criticism  to  be 
unjusty  as  the  Législature  defined  the  duties  of  the  committee 
strictly  to  the  suppression  of  this  one  insect,  and  to  use  the  money 
to  destroy  the  others  would  be  a  perversion  of  funds. 

That  it  would  be  a  wise  policy  for  every  State  to  hâve  fin  ento- 
mological  commission,  with  duties  as  broad  as  the  requirements  of 
économie  entomology,  we  hâve  no  doubt.  The  f act  that  the  gypsy 
moth  committee  has  paid  strict  attention  to  business  is  the  reason 
why  they  hâve  in  such  a  short  time  accomplished  so  much. 

In  closing,  I  désire  to  thank  the  committee  for  the  opportunity 
offered  me  to  study  the  life-history  of  this  insect,  and  to  become 
familiar  with  the  ingénions  and  effective  methods  used  in  coping 
with  it.  I  hope  the  committee  wiil  receive  the  financial  support 
from  the  Législature  that  will  enable  it  to  succeed  in  this  stupen- 
dous  undertaking,  which  does  not  alone  interest  Massachusetts,  but 
also  the  adjoining  States  and  the  whole  country. 


Respectfully  submitted, 


F.  L.  HARVEY. 


Report    op    Prop.   John  H.   Comstock,   Cornbll    UNnrERsmr, 
Ithaca,  N.  y. 

Ithaca,  n.  y..  July  17, 1894. 
Mr.  William   R.   Sessions,  Secretary  of  the  Committee  on  the  Exter- 
mination of  the  Gypsy  Moth  of  the  State  Board  of  Agriculture, 

SiB  :  —  In  compliance  with  the  request  of  your  committee,  trans- 
mitted  to  me  through  Professer  Femald,  I  visited  the  région 
infested  by  the  gypsy  moth,  and  spent  several  days  studying  what 
is  being  donc  towards  the  extermination  of  this  species.     Dnring 
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the  greater  part  of  this  time  I  was  accompanied  by  Professor 
Fernald  and  Mr.  E.  H.  Forbush,  who  explained  to  me  very  fully 
the  détails  of  the  work. 

I  was  filled  with  admiration  of  the  work  that  is  being  done  by 
thèse  gentlemen,  and,  although  I  hâve  given  the  matter  very  care- 
fol  thought,  I  am  anable  to  suggest  any  changes  in  their  methods. 
It  seems  to  me  that  the  methods  they  are  f ollowing  are  the  best 
possible,  so  long  as  the  object  of  the  work  is  the  extermination  of 
this  insect. 

Bat,  after  going  over  the  infested  région,  I  hâve  come  to 
hâve  grave  doabts  as  to  the  advisability  of  attempting  to  exter- 
minate  this  pest.  I  am  not  prepared  to  say  that  I  consider  exter- 
mination impossible,  but  it  seems  to  me  that  the  attainment  of  this 
desired  end  is  highly  improbable.  It  is  true  there  are  certain 
peculiarities  in  the  habits  of  this  insect  that  give  hopes  of  the 
possibility  of  extermination.  Thas  the  slowuess  with  which  the 
species  spreads  naturally,  owing  to  the  fact  that  the  female  does 
not  fly,.and  the  fact  that  the  larva  in  its  later  stages  descends  from 
the  trees  and  hides  during  the  day-time,  rendering  it  possible  to 
trap  it,  greatly  facilitate  the  work  of  destruction.  On  the  other 
hand,  the  wide  range  of  food  plants,  the  extent  of  the  area  in- 
fested, including  as  it  does  large  forests,  and  the  ease  with  which 
the  species  may  be  artificially  spread  by  means  of  vehicles,  ail 
combine  to  make  the  task  a  very  great  one.  Still,  if  you  could  be 
provided  with  sufficient  funds  extending  over  a  sufficiently  long 
period,  I  believe  thèse  difficulties  could  be  overcome. 

But  I  feel  that  this  is  too  much  to  hope.  If  at  this  time,  so 
soon  after  the  terrible  ravages  of  the  pest,  the  Législature  appro- 
priâtes less  than  two-thirds  of  the  sum  which  your  committee,  after 
careful  investigation,  deems  necessary  to  carry  on  the  work,  it  is 
hardly  probable  that  succeeding  Législatures  would  furnish  the 
means  necessary  to  carry  this  work  to  a  conclusion,  involving  as  it 
would  a  large  outlay  for  many  years  after  the  insect  had  ceased  to 
be  a  pest.  As  I  do  not  believe  that  the  financial  support  would  be 
fumished  you,  I  respectf uUy  suggest  that  you  consider  the  advisa- 
bility of  adopting  a  différent  method  of  combating  the  pest.  Much 
of  the  work  that  is  being  done  now  would  be  unnecessary  if  the 
object  was  merely  to  keep  the  insect  from  being  undujy  destruc» 
tive.  And,  if  there  is  no  hope  of  your  receiving  the  support  nec- 
essary to  exterminate  the  insect,  the  continuance  of  the  présent 
methods  would  certainly  involve  a  large  unnecessary  expenditure. 

It  is  probable  that  if  your  warfare  against  this  insect  was  re- 
stricted  to  those  localities  in  which  its  injuries  are  of  a  serions 
nature,  its  natural  enemies  would  greatly  increase  and  tend  to 
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keep  it  in  oheck.  Already  a  considérable  number  of  parasites  is 
known  to  infest  it.  There  will  be  a  tendency  for  them  to  increase, 
so  that  in  time  serioas  outbreaks  of  tliis  pest  will  probably  be  only 
occasional  and  in  limited  areas.  Such  outbreaks  could  be  easily 
subdued. 

Wliile  I  believe  that  a  change  in  the  object  of  the  work  of  your 
committee  seems  imperative,  I  would  not  consider  for  a  moment 
the  giving  ap  of  your  warf are  against  the  pest,  bat  would  advise  ils 
contiuuance  in  the  foUowing  manner  :  I  would  suggest  no  change 
in  the  organization  for  carrying  on  the  entomological  work  of  the 
State.  A  committee  of  the  State  Board  of  Agriculture,  consti- 
tuted  as  is  your  committee,  seems  to  me  to  be  the  most  appropri- 
ate  organization  for  this  purpose.  I  would,  however,  recommend 
the  broadening  of  the  scope  of  the  work  of  this  committee,  so  that 
itshould  hâve  authority  to  deal  with  any  serions  outbreak  of  insect 
pests.  I  will  not  présume  to  indicate  in  détail  the  method  of  con- 
ductiug  this  work,  beyond  suggesting  that  in  their  more  gênerai 
features  the  horticultural  laws  of  the  State  of  Califomia  might 
serve  as  a  model. 

Very  respectf uUy,  your  obedient  servant, 

J.  H.  œMSTOCK. 


EXTRACT   FROM    THE    PrESIDENT's   AdDRESS     BY    L.     O.     HoWARD, 

Entomologist  op  the  United  States  Department  of   Agri- 
culture,  DELIVERED    BEFORE  THE    SlXTH  AnNUAL  MeETING  OF 

THE  Association  op  Economic  Entomologists,  Brooklyn,  Aug. 
14,  1894.* 

The  work  upon  the  gypsy  moth,  by  the  way,  which  bas  been 
doue  by  the  State  of  Massachusetts  since  1889,  is  one  of  the  most 
remarkable  pièces  of  work,  judging  by  results,  which  has  yet  been 
donc  in  economic  entomology.  The  opérations  hâve  been  carried 
on  by  a  committee  of  the  State  Board  of  Agriculture,  and  the 
means  hâve  been  f  urnished  by  large  annual  appropriations  by  the 
State  Législature.  Three  hundred  and  twenty-five  thousand 
dollars  hâve  already  been  appropriated. 

A  territory  comprising  something  over  one  hundred  square  miles 
was  infested  by  the  insect,  which  occurred  in  such  extraordinary 
numbers  as  to  destroy  many  trees  and  almost  to  threaten  the  ulti- 

•  Insect  life,  Vol.  vti.,  No.  2,  page  59. 
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mate  extinction  of  living  végétation,  net  only  within  the  infested 
tenitory,  but  in  ail  looalities  to  which  it  might  spread.  It  is 
onnecessary  to  détail  the  steps  by  which  relief  was  brought  about. 
MiBtakes  were  undoubtedly  made  at  first,  and  it  is  to  the  work  of 
the  présent  committee  that  the  main  crédit  is  due.  The  infested 
territory  has  been  reduced  by  one-half ,  and  within  the  districts  in 
which  the  gypsy  moth  at  présent  exista,  it  is,  practically  speaking, 
a  comparatively  rare  species. 

The  future  of  the  insect  is,  however,  problematical.    The  con- 
tinuance  of  sufficiently  large  appropriations  from  the  State  Légis- 
lature to  enable  the  work  to  be  carried  on  on  its  présent  scale  is 
doubtful,  and  yet  those  in  charge  believe  that  still  larger  appro- 
priations are  necessary  to  bring  about  extermination.     They  are 
confident,   however,  that  with  sufficient  means  the  insect  can  be 
absolutely  exterminated  from  the  State  of  Massachusetts.     With 
the  Législature  disinclined  to  continue  the  large  appropriations, 
the  methods  of  the  committee  at  présent  pursued  will  hâve  to  be 
seriously  altered.     Given  a  small  appropriation  of  say  $25,000 
annually,  it  will  become  necessary  to  adopt  some  law,  like  that 
enforced  in  California,  whereby  much  less  fréquent  inspection 
may  be  made,  and  the  committee  will  hâve  to  rely  in  part  upon 
voluntary   observera  for  information.      Moreover,  they  will  be 
unable  to  conduct  spraying  opérations  upon  a  large  acale,  and  the 
expenae  of  the  destruction  of  insects  will  hâve  to  be  assessed  upon 
the  owners  of  the  property  upon  which  the  insecta  are  found,  pro- 
vided  such  owners  will  not  themselves  undertake  the  destruction  of 
the   insects.     There  will  be  many  disadvantages  from  such  a 
course,  and  in  the  case  of  unproductive  lànds  the  expense  will  be 
so  great  that  the  owner  will  prefer  confiscation.    Between  some 
such  course  as  this  and  the  continuance  of  the  présent  methods, 
however,  there  seems  to  be  little  choice,  since  if  the  appropriation 
were  taken  away  the  insect  will  not  only  speedily  reach  its  former 
destructive  height,  but  will  spread  far  and  wide  over  the  country. 
It  may  be  urged  that  it  will  bc  only  a  few  years  before  the  insect 
will  take  its  place  as  a  naturalized  member  of  our  fauna,  and  will 
become  aubject  to  the  same  variations  of  increase  and  decrease  as 
our  native  species,  and  that  it  will,  in  fact,  become  little  more  to 
be  fcarcd  than  species  already  existing  with  us,  particularly  if  its 
£aropean  natural   enemies  are  introduced.     Against  this  view, 
however,  it  must  be   urged  that  the  gypsy  moth  seems  an  ex- 
oeptionally  hardy  species,  and  that  even  in  Europe  it  is  a  prime 
pest.     The  Caterpillar  is  tough  and  rugged,  and  seems  little  sub- 
Ject  todisease  and  to  climatic  drawbacks,  and  is  wonderf ully  résist- 
ant to  the  action  of  ordinary  insecticides.    The  gypsy  moth  larva 


Digitized  by 


Google 


38  THE  GYPSY  MOTH. 

will  f eed  for  days  withoat  apparent  injury  apon  trees  which  bave 
been  sprayed  with  Paris  green  or  London  purple  in  a  solution  so 
strong  as  to  somewhat  barn  the  leaves.  In  f act,  the  oommittee,  in 
tlie  spraying  which  they  are  carrying  on  at  présent,  hâve  found  it 
necessary  to  use  arsenate  of  lead  in  as  strong  proportion  as  ten 
pounds  to  one  hundred  and  fifty  gallons  of  water.  The  well- 
known  vitality  of  previously  introduced  European  injurious  in- 
seets  is  apparently  încreased  to  a  striking  degree  by  this  species, 
while  the  faot  that  it  feede  on  nearly  ali  plants  renders  it  a  much 
more  serious  pest  than  any  of  îts  forerunners.  Under  thèse  cir- 
cumstances,  therefore,  any  course  other  than  energetic  and  well- 
directed  effort  to  keep  the  insect  within  its  présent  bonndaries  will 
be  short-sighted  in  the  extrême,  although  it  is  very  doubtful  to  my 
mind  whether  absolute  extermination  will  or  can  ever  be  brought 
about. 
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An  Explanation  of  Plate  I>  with  a  Short  Description  of  the 
Biffèrent  Forma  of  the  Oypsy  Moth  and  its  Feeding  Habits. 

The  Egos. 

[Fig.  8,  duster  of  eggs  on  bark  ;  Figs.  9  and  10,  eggo  magnified.] 

The  eggs  are  depostted  in  clasters,  averaging  aboat  flve  hundred  eggs  each, 
and  covered  with  yellow  hafrs  frora  the  body  of  the  female  moth.  Thèse 
egg-clQsters  are  usaally  found  In  sheltered  places  on  the  bark  or  in  the  crev- 
ices  and  cavities  of  trees,  stumps  and  nndergrowth  ;  also  on  fences  and  bnild- 
ings  and  In  the  crevices  of  stone  walls  and  other  objects,  near  the  plants  or 
trees  on  which  the  Insect  f eeds.  The  eggs  are  laid  In  Jaly,  Aagnst  and  Sep- 
tember,  and  hatch  after  the  foliage  starts  in  the  late  spring  or  early  summer 
of  the  ensning  year;  therefore  the  insect  passes  the  fall,  winter  and  early 
spring  in  the  egg. 

The  Larva  or  Caterpillar, 

[Figs.  6  and  7.] 

When  flrst  hatched  the  caterpillars  are  less  than  one-flfth  of  an  inch  in 
length.  As  they  grow  larger  they  may  be  seen  in  clusters  npon  the  trunks 
and  branches  of  trees  or  in  the  cavities  and  other  hiding-places  where  the 
eggs  are  often  found,  where  tiiey  gather  In  June,  Jaly  and  tlie  flrst  part  of 
Attgnst. 

The  Pupa. 

[Fig.  6.] 

The  Caterpillar  when  fall  grown  sheds  its  onter  covering  and  becomes  a 
papa  or  chrysalis.  This  nsually  occurs  in  Jaly  or  Aagnst.  The  pupa  may 
be  found  In  the  same  situations  as  the  eggs.  In  Massachusetts  the  insect 
asaàlly  remains  in  the  pu  pal  state  from  eight  to  twelve  days,  emerging  as  a 
moth  at  the  end  of  that  period. 

The  Moth. 

[Figs.  1  and  2,  female  ;  Figs.  3  and  4,  maie.] 

The  female  moth  nsually  deposits  her  eggs  very  near  the  abandoned  pupa 
case,  and  within  a  few  hours  after  emerging  from  it.  She  dies  soon  after. 
The  maie  is  a  rapid  flyer.    The  female  does  not  fly. 

HaBFTS  OP  THE  CATERPn.LARS. 

The  gypsy  moth  feeds  only  when  in  the  larval  or  Caterpillar  state.  In 
Massachusetts  the  eggs  of  the  gypsy  moth  begln  hatching  about  April  20,  and 
the  yonng  continue  to  émerge  untU  the  middle  of  June.  The  length  of  larval 
lif  e  varies  somewhat  according  to  circumstances,  but  probably  averages  ten 
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weeks  ;  theref ore  the  feediag  season  in  this  country  lasts  about  four  months. 
When  the  caterpillars  are  ârst  hatched  trom  the  eggs  they  are  Ught  in  color 
and  covered  with  whitish  hairs.  In  a  few  hours  they  assume  a  dark  hue. 
They  usuaUy  remain  in  or  near  the  egg-cluster  until  they  change  in  color,  and 
should  the  weather  be  cold  they  sometimes  remain  for  several  days  in  a  seml- 
torpid  condition  upon  the  egg-cluster.  If  the  température  is  favorable  they 
nsually  search  for  food  before  they  are  twenty-four  hours  old.  During  the 
flrst  few  weeks  of  their  existence  they  remain  most  of  the  time  on  the  leaves, 
feeding  malnly  on  the  under  side.  Their  feeding  habits  are  so  uncertain  that 
no  mie  can  be  given  which  will  apply  to  ail  individuals,  but  before  they  are 
half  grown  they  generally  begln  to  manifest  their  gregarions  instincts.  At 
that  time  and  for  the  rest  of  their  existence  as  caterpillars  they  spend  a  large 
part  of  the  day  clustered  in  sheltered  situations,  and  feed  principally  at  night, 
going  up  the  trees  and  out  on  the  branches  after  dark  and  retuming  before 
day  break.  Where  they  are  so  abundant  that  the  food  supply  is  insufficient 
they  évince  much  restlessness,  and  feed  in  numbers  during  ail  hours  of  the 
day  and  night.  They  may  then  be  seen  hastening  to  and  fro,  both  up  and 
down  the  trees.  Those  whlch  hâve  fed  sufflciently  are  at  once  replaced  by 
hungry  new-comers,  and  the  destruction  of  the  foliage  goes  on  incessantly. 

At  such  times  the  trunks  and  lower  branches  of  trees  are  covered  with  a 
moving  mass  of  caterpillars,  hnrrying  throngs  are  passing  and  repassing,  and 
nearly  every  leaf  or  denuded  stem  bears  up  one  or  more  of  the  feeding  insects. 
The  rustling  caused  by  their  movements  and  the  contioual  dropping  of  excré- 
ments is  plainly  audible.  On  tall  trees  the  larger  caterpillars  appear  to  crawl 
to  the  higher  llmbs,  and  they  seem  to  prefer  to  feed  well  out  toward  the  end 
of  the  branches.  They  do  not  feed  gregariously  except  when  in  great  num- 
bers ;  therefore  they  seldom  strip  one  branch,  as  do  the  larvœ  of  the  Vanessa 
antiopa,  but  scattcr  throughout  the  trees,  eating  a  little  from  each  leaf. 
Early  in  the  season,  when  they  are  sraail  and  few  in  numbers,  their  ravages 
are  scarcely  noticed;  but  as  they  grow  larger  and  more  numerous  their 
inroads  on  the  tree  decrease  the  foliage  area  night  by  night,  until  suddenly 
ail  the  leaves  appear  to  hâve  been  eaten  in  a  single  night,  and  the  tree  is 
stripped. 

Food  Plants. 

The  gypsy  moth  is  known  to  destroy  the  foliage  of  nearly  ail  native  and 
introduced  trees  and  plants  of  économie  importance.  The  list  of  its  food 
plants  includes  nearly  ail  evergreen  and  deciduous  trees,  most  bushes,  shrubs, 
vlnes  and  vegetables,  and  It  has  been  seen  to  eat  grass.  Wherever  the  cater- 
pillars become  numerous  they  move  slowly,  devouring  nearly  every  green  leaf 
and  bud  as  they  go.  They  feed  during  a  much  longer  season  than  the  canker 
worra  or  the  tent  caterpillar.  In  the  months  of  June,  July  and  August,  1891, 
trees  which  had  been  stripped  early  in  the  season  and  whose  leaves  had  again 
put  out  were  again  defoliated  by  thèse  caterpillars  and  kept  bare  ail  summer  ; 
tberefore  not  only  was  ail  prospect  of  a  fhiit  harvest  destroyed,  but  many 
trees  were  killed  by  this  continuai  défoliation. 
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To  the  Senaie  and  Eouse  of  Représentatives   of  ihe  CommonweaUh  of 

Massachusetts. 

I  hâve  the  honor  to  présent  herewîth  to  the  General  Court 

the  report  of  th^  commîttee  of  the  State  Board  of  Agriculture 

in  charge  of  the  gypsy  moth  work  to  said  Board,  and  the 

reports  of  the  director  of  field  work  and  the  entomologist  to 

said  committee,  as  the  report  of  the  State  Board  of  Agriculture 

on  the  extermination  of  the  gypsy  moth  ;  the  statement  of 

receipts    and    expenditures    and  the    recommendations    and 

suggestions  contained  in  said  reports  being  adopted  by  said 

Board  and  presented  in   accordance  with  the  provisions  of 

chapter  210,  Acts  of  1891,  as  their  recommendations   and 

suggestions. 

WM.  R.  SESSIONS, 

Secretary  of  the  State  Board  of  Agriculture, 
Boston,  Jan.  1, 1896. 


Digitized  by 


Google 


Digitized  by 


Google 


€ottmtnikmltli  ûî  S9Eas5ac|^usttt0* 


To  ihe  Massachusetts  State  Board  of  Agriculture. 

The  committee  on  the  gypsy  moth,  insects  and  birds,  to 
whom  it  was  committed  "  to  prevent  the  spreading  and  secure 
the  extermination  of  the  Ocneria  dispar  or  gypsy  moth  in  this 
Commonwealth  "  by  the  Board  of  Agriculture,  herewith  pré- 
sents the  report  of  expenditures  and  of  work  performed  à\  .ring 
the  past  year. 

The  committee  bas  held  regular  meetings  once  in  two  weeks 
throughout  the  year,  which  meetings  the  director  bas  attended, 
reporting  the  progress  of  the  work  and  receiving  directions 
from  the  committee.  In  addition  to  thèse  regular  meetings 
the  members  of  the  conmiittee  bave  attended  many  spécial 
committee  meetings,  and  bave  spent  much  time  in  examination 
of  the  territory  infested  by  the  gypsy  moth  and  in  inspecting 
the  work  of  the  employées.  The  time  thus  spent  by  the 
members  of  the  committee  will  aggregate  about  tbirty  days 
each.  The  committee  receive  no  recompense  for  time  spent 
m  this  work.  Mr.  E.  H.  Forbush,  wbo  bas  fiUed  the  place 
of  director  of  field  work  since  the  work  was  placed  in  the 
hands  of  the  Board  of  Agriculture,  bas  continued  in  that  posi- 
tion during  the  past  year.  Many  of  the  employées  of  former 
years  bave  also  been  retained  in  their  former  places,  or  been 
promoted  to  more  responsible  positions. 

The  work  of  inspecting  suspected  territory  and  destroying 
the  eggs  of  the  moth  was  continued  througb  the  month  of 
January  and  until  February  6,  wben  the  appropriation  of  1894 
was  nearly  expended,  and  the  men  at  work  in  the  field  were 
discharged,  leaving  the  work  of  this  character  planned  for  the 
winter  and  early  spring  of  1895  incomplète.  The  committee 
had  hoped  that  the  balance  remaining  of  the  1894  appropria- 
tion ($20,535.42)  would  serve  to  keep  this  work  in  progress 
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until  the  Législature  of  1895  should  décide,  by  the  amount  of 
money  appropriated,  the  policy  to  be  pursued  for  the  présent 
year.  The  Board  of  Agriculture  had  recommended  the  appro- 
priation of  $200,000,  *'  if  the  work  is  to  be  carried  on  under 
the  présent  statute  and  the  policy  of  extermination  is  to  be 
continued."  The  Législature  appropriated  $150,000,  three- 
quarters  of  the  sum  recommended,  but  made  no  change  in  the 
statute.  This  appropriation  did  not  become  available  until 
May  17,  1895,  at  which  date  the  eggs  of  the  moth  had  nearly 
ail  hatched  and  the  caterpillars  were  beginning  their  work. 
Ail  the  experienced  men  discharged,  whom  it  was  possible  to 
re-engage,  were  at  once  set  at  work,  but,  as  has  been  the  case 
several  times  in  the  past  under  like  circumstances,  many  of 
them  had  obtained  other  employment,  and  their  places  were 
necessarily  filled  with  inexperienced  men,  who  had  to  leam  to 
do  the  work  required  before  they  could  be  usefiil  or  reliable. 
The  work  of  inspection  and  egg-destroying,  stopped  in  the 
first  week  of  February,  could  not  be  resumed  because  the 
caterpillars  demanded  attention.  The  territory  that  should 
hâve  been  cleared  of  eggs  during  the  late  winter  and  early 
spring  had  now  to  be  cared  for  at  increased  expense,  by  spray- 
ing  and  burlapping  the  trees  for  the  caterpillars.  New  men 
were  engaged  and  set  at  work  as  fast  as  they  could  be  ex- 
amined  and  instructed,  until  there  were  three  hundred  and 
sixty-four  names  on  the  pay  roll.  The  condition  of  the  forest 
lands,  more  than  fifty  square  miles  in  extent,  which  has  been 
repeatedly  reported  as  an  unknown  quantity  in  thé  work  of 
extermination,  and  which  the  investigation  of  1894  showed  in 
part  to  be  very  serions,  has  been  more  thoroughly  looked  into, 
and  the  fears  of  the  committee  hâve  proved  well  founded.  At 
least  three  thousand  acres  of  woodland  are  now  known  to  be  in- 
fested.  Many  places,  some  of  them  of  considérable  area,  hâve 
been  found  to  be  infested,  some  of  them  to  such  an  extent  that 
the  trees  were  entirely  stripped  of  leaves.  In  some  places  dis- 
covered  during  the  eating  season  the  caterpillars  were  found 
in  enormous  quantities,  coveringthe  trees  and  bushes  and  also 
the  ground  under  them.  Every  possible  effort  warranted  by 
the  size  of  the  appropriation  was  made  to  destroy  the  cater- 
pillars at  the  time,  except  in  a  few  places  discovered  near  the 
end  of  the  feeding  season.     In  thèse  places  they  were  allowed 
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to  transform  and  lay  their  eggs,  as  ît  was  believed  that  they 
could  be  more  economically  destroyed  in  the  egg  form.  In 
one  case  in  Wobum  arrangements  bave  been  made  to  eut  the 
wood  on  the  land  and  bum  it,  together  with  the  bushes  and  dry 
leaves.  In  other  places  men  hâve  searched  the  trees  and 
ground  for  the  egg-clusters,  destroying  them  as  fast  as  found 
by  the  application  of  créosote  oil.  The  search  of  the  remain- 
ing  forest  land  is  being  still  continued,  with  the  hope  of  locating 
ail  infested  places  before  the  green  leaves  again  appear,  bring- 
ing  with  them  the  caterpillars. 

The  infested  territory  outside  the  forest  land  has  been  care- 
fuUy  looked  after,  and  that  part  of  it  reported  as  apparently 
eleared  of  the  moths  has  been  proved  in  most  cases  to  be  free 
from  them.  In  other  places  that  hâve  been  carefully  attended 
to  for  two  or  three  seasons  very  few  caterj:)illars  hâve  been 
found.  In  fact,  the  condition  of  the  territory  othér  than 
forest  land  is  better  than  the  conmiittee  had  expected  to  be 
able  to  report  it.  A  few  places  outside  of  forest  land  hâve 
been  found  considerably  infested,  notably  one  in  ward  16, 
Boston,  but  none  in  either  forest  or  open  land  outside  the 
limits  of  the  territory  heretofore  reported  as  infested. 

The  committee  has  for  the  past  three  years  reconmiended 
the  appropriation  of  ail  the  money  that  could  be  economi- 
cally expended  in  the  work  of  extermination,  and  in  each  year 
wamed  the  Législature  that  any  other  policy  would  delay  and 
imperil  the  final  successful  resuit.  In  1893  the  committee 
reported  plans  for  the  year  tht^t  would  necessitate  an  appro- 
priation of  $165,000.  Only  $100,000  was  appropriated.  In 
1894  the  plans  and  recommendations  called  for  $165,000. 
Only  $100,000  was  appropriated.  In  1895  the  plans  and 
recommendations  called  for  $200,000.  Only  $150,000  was 
appropriated.  The  resuit  has  been  what  the  committee  has 
feared  and  wamed  the  Législature  to  expect,  viz.,  the  moth 
has  spread  to  a  large  extent  in  the  great  forest  area  within 
the  bounds  of  the  infested  territory,  and,  while  the  lands 
other  than  woodlands  are  in  an  encouraging  condition,  more 
new  places  hâve  been  found  in  the  woods  than  hâve  been 
stamped  out  in  such  lands. 

In  the  past  three  years  the  committee  has  been  obliged  to 
report  that,  in  addition  to  the  drawback  of  smaller  appropri- 
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Etions  than  were  recommended,  the  work  bas  suflTered  severely 
from  delay  of  action  by  the  Législature.  In  1893  the  reduced 
appropriation  did  not  become  available  until  April  12,  and  the 
committee  reported  that  '*  by  reason  of  the  delay  at  least  six 
weeks  of  the  best  working  time  of  the  year  passed  unutilized.** 
In  1894,  notwithstanding  the  fact  that  the  committee  reserved 
about  $30,000  for  use  in  the  late  winter  and  early  spring,  the 
new  appropriation  did  not  become  available  until  May  23,  and 
the  whole  force  was  discharged  two  weeks  before  that  date, 
for  want  of  money  to  pay  their  wages.  Last  year  the  force 
was  discharged  on  February  6,  because  the  appropriation  was 
expended,  and  the  work  could  not  be  resumed  until  May  17. 
The  fine  weather  of  February,  March,  April  and  half  of  May 
passed  unutUized. 

The  conmiittee  feel  obliged  to  reiterate  what  was  said  in 
their  report  last  year:  '*The  work  has  suffered  in  the  past 
three  years  almost  as  much  by  delay  of  appropriations  as  by 
refasal  to  appropriate  the  sums  asked  for  by  the  committee." 
In  1895  the  delay  in  making  the  appropriation  was  greater 
than  in  any  one  of  the  three  preceding  years,  and  the  work 
suffered  in  a  correspondingly  greater  degree.  It  seems  to  the 
committee  that  it  is  the  opposite  of  economical  management 
to  deal  with  this  problem  as  has  been  the  practice  in  the  past. 
Either  the  work  should  be  abandoned,  or  the  appropriations 
should  be  ample  for  the  vigorous  prosecution  of  the  work, 
and  should  be  promptly  made,  so  that  the  money  can  be  used 
to  the  utmost  advantage.  The  committee  took  substantially 
the  same  position  in  the  report  of  1895,  as  folio ws  :  '*  The 
committee  believes  that  the  work  of  extermination  should  be 
continued,  but  is  also  firmly  of  the  opinion  that,  if  the  Légis- 
lature is  unwilling  to  appropriate  the  sum  necessary  for  an 
aggressive  campaign  for  extermination,  the  law  should  be 
changed  so  that  the  Board  of  Agriculture  shall  be  required  to 
conduct  the  work  only  along  the  Une  of  preventing  the  spread 
of  the  gJTpsy  moth.  The  committee  further  believes  that,  if 
the  Législature  is  unwilling  to  provide  sufficient  fands  for 
restricting  the  spread  of  the  gypsy  moth  and  holding  it  in 
check,  the  work  should  be  discontinued  entirely." 

The  committee  should  not  be  held  responsible  for  failure  if 
their  plans  and  recommendations  are  ignored.     The  final  suc- 
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cess  of  extermination  has  been  already  gravely  imperilled, 
and  the  amount  necessary  for  final  saccess  largely  increased. 
The  committee  believes  that  extermination  is  still  possible  if 
safficient  means  are  fumished  with  promptness  and  regularity. 
The  committee  believes  that  it  is  of  the  utmost  importance 
that  the  gypsy  moth  should  be  prevented  from  spreading  into 
new  territory,  and  desires  to  record  the  opinion  that  the  only 
safe  way  to  prevent  the  spreading  of  the  insect  into  new  terri- 
tory  is  to  use  every  promising  means  to  secure  its  extermina- 
tion. In  the  last  annual  report  of  the  committee  allusion  was 
made  to  the  effort  to  obtain  the  assistance  of  the  gênerai  gov- 
emment  in  the  work  of  extermination,  and  to  the  favorable 
réception  and  patient  hearing  of  a  committee  of  the  Board  of 
Agriculture  by  the  agricultural  committees  of  the  United 
States  Senate  and  House  of  Représentatives  at  Washington. 
As  a  resuit  of  the  hearing  an  appropriation  of  $40,000,  to  aid 
this  State  in  the  work,  passed  the  United  States  Senate  ;  but, 
as  the  final  adjoumment  of  the  fifty-third  Congress  was  very 
near  at  hand,  the  appropriation  failed  to  pass  the  House  of 
Représentatives . 

The  committee  believes  the  work  to  be  of  national  impor- 
tance ;  for,  if  the  insect  is  allowed  to  spread,  it  will  most 
certainly  invade  other  States  and  eventually  become  a  pest  in 
ail  parts  of  the  country.  For  this  reason  it  is  recommended 
that  means  should  be  immediately  taken  by  the  Législature  to 
bring  the  matter  again  to  the  attention  of  Congress. 

When  the  committee  of  this  Board  appeared  before  the 
committees  of  the  fifty-third  Congress,  it  was  found  that  the 
fact  that  Massachusetts  had  undertaken  the  work  of  extermi- 
nation and  had  expended  very  large  sums  of  money  in  it  with- 
out  waiting  for  the  gênerai  govemment  insured  the  attention 
of  the  committees  and  was  considered  by  the  committees  as 
an  important  factor  in  the  case.  In  another  application  to 
Congress  for  aid  the  fact  that  Massachusetts  is  continuing  the 
work  at  a  great  expense  will  be  the  best  argument  that  can  be 
presented,  as  it  will  prove  without  question  that  the  people 
immediately  interested  are  honest  in  the  belief  that  the  work 
can  be  carried  to  a  successful  conclusion. 

The  Association  of  OflBicial  Economie  Entomologists,  which 
comprises  in  its  membership  the  most  eminent  officiai  ento- 
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mologists  of  the  United  States  and  other  American  countries, 
at  the  annual  meeting  in  Springfield  in  August  last  unani- 
mously  approved  the  work  of  the  State  of  MassachuQetts  for 
the  extermination  of  the  gypsy  moth,  and  resolved  in  favor  of 
the  work.  Several  members  of  the  association  visited  Malden 
and  inspected  the  work  of  the  committee.  They  commended 
the  plans  and  work  of  the  committee  in  the  highest  terms. 
The  National  Farmers'  Congress,  which  convened  at  Atlanta, 
Ga.,  Oct.  10  to  16,  1895,  **  Resolved,  That  the  Farmers'  Con- 
gress memorialize  the  Congress  of  the  United  States  for  aid  in 
protecting  the  country  against  the  ravages  of  the  gypsy  moth, 
which  has  so  far  been  held  in  check  by  the  efforts  of  a  single 
State."  The  National  Grange,  at  its  annual  meeting  at  Worces- 
ter,  Mass.,  November  13  to  21,  also  passed  a  similar  resolution. 

The  committee  believes  that  the  work  could  be  most  eco- 
nomically  carried  on  if  an  amount  sufficient  for  the  work  of 
several  years  were  placed  at  its  disposai,  so  that,  as  the  work 
progresses,  ail  that  should  be  done  might  be  donc  at  once. 
In  the  expérience  of  the  past  five  years  it  has  been  often  the 
case  that  the  progress  of  the  work  developed  an  unexpected 
condition  that  called  for  a  large  outlay  immediately  ;  but  the 
amount  of  money  available  would  not  warrant  such  outlay, 
and  therefore  work  that  should  hâve  been  done  at  once  has 
often  necessarily  been  deferred  to  the  next  season,  to  be  then 
performed  at  largely  increased  cost.  The  estimâtes  hâve 
always  been  made  for  such  work  as  could  be  planned  for  in 
advance,  and  the  recommendations  hâve  been  for  a  sum  suffi- 
cient for  such  work. 

The  committee  believes  that  ail  should  be  done  at  once  that 
can  be  done  in  a  thorough  manner.  Much  of  the  work  can 
only  be  done  by  experienced  men,  and  the  amount  of  such 
work  to  be  undertaken  is  dépendent  upon  the  number  of  such 
men  that  can  be  obtaîned.  A  careftil  survey  of  the  terrîtory 
and  considération  of  the  force  obtainable  leads  to  the  conclusion 
that  the  sum  of  $200,000  can  be  economically  expended  during 
the  ensuing  year,  and  the  committee  reconmiends  that  that  sum 
be  promptly  appropriated  for  the  work  of  the  year  1896. 

Should  the  appropriation  of  $200,000  be  granted,  the  com- 
mittee plans  to  use  it  :  first,  by  employing  a  large  force  of 
men,  in  the  early  spring,  in  the  work  of  destroying  the  eggs. 
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Wherever  thîs  work  is  thoroughly  done  there  should  be  no 
danger  of  the  moths  increasing  in  numbers,  as  they  hâve  in  the 
past  year  in  sections  where  this  work  was  not  done.  Such 
waste  lands  as  are  infested  would  be  burned  over  thoroughly 
just  after  the  eggs  hatched,  to  secure  the  extermination  of  the 
caterpillars.  When  this  is  done  the  force  would  be  still 
further  increased,  and  four  hundred  men  would  be  employed 
in  burlapping  and  examining  the  trees  in  the  infested  région 
during  the  lutter  part  of  May,  June,  July  and  first  half  of 
August.  The  force  would  then  be  reduced  by  the  discharge 
of  the  least  efficient  men,  and  every  effort  would  be  made  to 
examine  the  entire  territory  and  destroy  ail  the  eggs  of  the 
moth  to  be  found  before  another  year.  During  the  whole  year 
especial  care  would  need  to  be  exercised  to  keep  ail  trees  and 
shrubs  along  railroads,  streets  and  roads  clear  of  cater- 
pillars, to  prevent  them  from  spinning  down  on  to  teams 
and  pàssengers,  to  be  by  them  carried  to  places  not  now  in- 
fested. There  are  nearly  two  thousand  miles  of  such  streets 
and  roads  within  the  infested  towns  and  cities,  requiring  the 
employment  of  many  men  and  involving  a  large  expenditure. 
Then  the  territory  round  the  outside  of  the  infested  région 
must  be  carefîilly  and  continuously  watched,  to  make  sure  that 
there  can  be  no  infestation  of  new  territory. 

To  accomplish  the  work  above  described  the  committee 
estimate  that  it  would  require  the  employment  of  one  hundred 
and  twenty-five  experienced  men  throughout  the  year  (three 
hundred  days)  at  an  average  of  $2.25  per  day,  $84,375  ;  three 
hundred  men  for  temporary  employment  during  five  months 
of  spring  and  summer,  at  an  average  of  $2  per  day,  $78,600  ; 
sixty-five  men  (selected  from  the  preceding  class)  for  the  last 
four  months  of  the  year,  $14,534  ;  making  the  amount  to  be 
paid  in  wages  to  superintendents,  inspectors  and  men,  $177,509. 
To  this  must  be  added  the  salaries  of  director,  entomologists 
and  clerks,  travelling  expenses  of  the  coDMnittee,  entomolo- 
gbts,  director  and  men,  teaming,  supplies,  tools,  insecticides 
and  incidentals,  an  estimated  expense  of  $23,336,  making 
altogether  $200,845,  the  total  estimate  of  expenses  for  the  year 
1896. 

The  reports  of  Prof.  C.  H.  Femald,  entomologist  to  the 
committee,  and  E.  H.  Forbush,  director  of  field  work,  are 
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printed  herewith  as  a  part  of  this  report,  and  are  referred  to 
for  détails  of  the  work  of  the  past  year. 

The  folio wing  îs  the  financial  report  of  the  gypsy  moth  com- 
mittee  of  the  State  Board  of  Agriculture  for  1895  :  — 

Balance  on  hand  Jan.  1, 1895, #20,535  42 

Appropriation  for  1895, 150,000  00 


Ex  PENDIT URES. 


1170^35  42 

tl6  35 

68  54 

18  40 

121  85 

52  60 

41  90 

765  40 

2,400  00 

3,141  16 

2,239  90 

2,761  19 

106,840  23 

440  00 

11,915  81 

89,722  09 

♦  170,535  42 

Wm.  R.  Sessions,  expenses,    ... 
Augustus  Pratt,  expenses, 

E.  W.  Wood,  expenses,  .... 
John  G.  Avery,  expenses, 

F.  W.  Sargent,  expenses, 

S.  S.  Stctson,  expenses,  .... 
C.  H.  Fernald,  expenses  and  rémunération, 
E.  H.  Forbush,  director,  salary, 
Book-keeper  and  clerks  in  office,   . 
Travelling  expenses  of  director  and  men, 
Teaming,  livery  and  board  of  horses,    . 

Wages  of  men, 

Rent  of  storehouses  and  office. 
Supplies,  tools  and  insecticides, 
Balance  on  hand  Jan.  1,  1896, 


Four  thousand  dollars  of  the  $39,722.09  remaining  unex- 
pended  on  January  1  was  set  aside  by  the  Législature  to  be 
used  in  printing  a  report  of  the  history  of  the  gypsy  moth  in 
Europe  and  America,  the  methods  used  in  destroying  the 
moth  and  the  scientific  faets  ascertained.  This  report  is  now 
in  press.  After  deducting  this  $4,000,  the  balance,  $35,722.09, 
bas  been  reserved  for  use  during  the  time  that  must  necessarily 
elapse  before  the  appropriation  for  1896  can  become  available. 
This  course  seemed  to  the  committee  to  be  necessary  :  first, 
that  the  experienced  and  most  valuable  men  might  be  fiirnished 
consécutive  employment,  and  thus  be  retained  in  the  service 
of  the  department  ready  for  the  work  of  the  coming  year, 
when  another  appropriation  should  become  available  ;  second, 
that  the  work  of  cleaning  up  badly  înfested  localities,  begun 
by  cutting  brush  and  wood  in  the  fall  and  early  winter,  might 
be  completed  by  burning  over  the  land  in  late  winter  and  early 
spring  ;  third,  that  the  work  of  searching  the  remainder  of  the 
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woodland  in  the  înfested  territory  mîght  be  continued,  and,  if 
possible,  completed  before  the  leaves  and  caterpillars  appear 
in  the  coming  spring.  By  this  plan  the  extent  of  forest  în- 
festation,  which  has  heretofore  been  unknown,  may  be  demon- 
strated,  thus  placing  before  the  committee  at  the  beginning  of 
the  1896  campaign  the  full  extent  of  the  work  to  be  done. 

E.  W.  WOOD, 
AUGUSTUS  PRATT, 

F.  W.  SARGENT, 
J.  G.  AVERY, 

S.  S.  STETSON, 
WM.  R.  SESSIONS, 
Committee  of  the  Board  of  Agriculture  in 
Charge  ofthe  Gypsy  Moth  Work, 
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FiBLD    Dirbotor's    Report. 


To  the  Commutée  on  the  Qypsy  Moth,  Insects  and  Birds. 

Gentlemen:  —  The  appropriation  of  1894  being  nearly 
exhausted  in  January,  the  field  force  was  discharged  on  Feb- 
ruary  6.  No  work  was  done  in  the  field  thereafter  until  early 
in  May,  when  it  was  seen  that  an  appropriation  would  soon 
become  available.  The  season,  being  very  early,  was  particu- 
larly  favorable  for  the  increase  and  rapid  development  of  the 
moths,  and  the  necessity  for  prompt  action  was  appreciated. 
Those  experienced  men  who  were  willing  to  await  rémunéra- 
tion for  their  services  until  the  Législature  should  make  an 
appropriation  were  engaged  and  put  at  work  early  in  May. 
Arrangements  were  made  for  the  purchase  of  supplies  and  the 
examination  of  applicants  for  positions  on  the  force.  When 
the  appropriation  became  available,  on  May  17,  it  was  too 
late  to  accomplish  much  by  the  destruction  of  eggs,  as  most 
of  them  had  hatched  ;  therefore,  of  necessity,  the  spring  work 
was  left  un  done,  three  months'  time  having  passed  by  unim- 
proved  which  it  had  been  planned  to  dévote  to  the  destruction 
of  eggs,  the  most  important  exterminative  measure.  This 
enforced  neglect  necessitated  later  the  killing  of  the  cater- 
pillars  which  hatched  from  the  eggs  in  the  neglected  localities, 
at  an  expense  ten  times  greater  than  the  cost  of  destroying 
the  eggs.  Furthermore,  it  had  been  planned  to  bum  over 
some  badly  infested  places  where  wood  and  brush  had  been  eut 
in  the  previous  fall.  This  burning  was  to  hâve  been  done  in 
the  early  spring  when  the  young  caterpillars  were  hatching, 
as  it  is  then  most  effective.  This  could  not  be  done  at  that 
time,  however,  as  the  appropriation  had  not  then  been  made. 
By  the  time  the  force  was  organized  for  the  work  of  the 
season  it  was  too  late,  as  the  leaves  had  started,  and  the 
work  of  burlapping  to  catch  the  caterpillars  had  to  be  done 
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at  once.  Therefore  much  of  the  work  already  done  in  thèse 
localitîes  was  wasted,  as  the  caterpillars  hatched  from  eggs 
scattered  about  on  the  ground  and  in  the  brush,  and  orawled 
in  ail  directions  seeking  food,  spreading  into  adjoining  estâtes 
before  anything  could  be  done  to  check  them. 

As  far  as  the  clearing  of  infested  localities  of  the  eggs  of 
the  moth  had  progressod  in  the  previous  fall,  every  effort  had 
been  made  to  do  thorough  work.  When  this  work  was  inter- 
rupted  by  the  snow  the  plan  was  t(f  résume  it  in  the  spring; 
but,  as  no  work  could  be  done  in  the  spring,  there  were  many 
infested  localities  in  which  no  eggs  were  destroyed. 

The  task  of  burlapping  the  trees  in  the  infested  région  was 
begun  as  soon  as  the  force  was  fairly  organized,  and  was  fin- 
ished  none  too  soon,  for  by  the  time  the  necessary  number  of 
trees  had  been  banded  with  burlap  the  caterpillars  were  seek- 
ing its  shelter.  An  attempt  was  made  to  reduce  the  number 
of  caterpillars  as  quickly  as  possible  by  repeated  examinations 
of  the  burlaps,  thus  preventing  the  moths'  reinfesting  local- 
ities fix)m  which  they  had  been  exterminated  and  spreading 
into  localities  which  had  never  been  infested.  As  the  season 
advanced,  the  increase  ofi  the  moth  in  some  localities  where  it 
had  not  been  possible  to  gather  the  eggs  necessitated  the  em- 
ployment  of  a  larger  number  of  men  than  ever  before.  The 
force  was  increased  as  rapidly  as  was  compatible  with  the 
sélection,  examination,  organization  and  instruction  of  the  men, 
until  three  hundred  and  sixty-four  employées  were  upon  the 
pay  roU.  Even  with  this  force,  which  was  as  large  as  could 
be  properly  organized,  trained  and  equipped  in  the  short  time 
left  for  burlapping,  it  was  impossible  to  care  for  ail  the  terri- 
tory  and  prevent  occasional  injury  to  foliage  in  certain  places 
where,  had  the  appropriation  been  made  in  time,  it  had  been 
planned  to  examine  the  trees  early  in  the  season  and  to  destroy 
ail  eggs  found. 

As  the  cateri)illars  were  nearly  ail  hatched  early  in  the 
season  and  their  development  was  exceedingly  rapîd  during 
May  and  June,  and  as,  owing  to  the  lateness  of  the  appropria- 
tion, very  little  could  be  done  to  check  them  before  the  middle 
of  June,  their  ravages  made  more  showing  during  1895  than  in 
any  other  year  since  1891.  The  moths  appeared  in  ward  16, 
Boston,  on  Sargent  Street,  near  where  the  inspection  of  the 
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prevîous  wînter  had  been  stopped  by  snow.  Many  of  the 
trees  îa  a  small  grove  were  defoliated  before  the  caterpillars 
were  discovered.  Immédiate  steps  were  taken  to  destroy 
them,  and  in  a  short  time  eighteeu  bushels  of  caterpillars  and 
19,574  pupœ  were  killed  in  that  locality. 

In  some  localities,  where  the  caterpillars  were  found  upon 
valuable  omamental  shrubs,  hedges  or  fruit  trees,  the  foliage 
was  sprayed  with  arsenate  of  lead.  Where  it  was  used  at  a 
strength  of  thirty  poundS  to  one  hundred  and  fifty  gallons  of 
WAter,  the  caterpillars  disappeared.  Spraying  with  Paris  green 
and  other  arsenites  has  long  since  been  given  up  aç  ineffectîve. 

Several  outbreaks  occurred  in  the  woods  within  the  infested 
district,  to  the  probable  condition  of  which  the  attention  of  the 
Législature  has  been  called  from  year  to  year  by  reports  of  the 
committee,  who  hâve  recommended  annually  for  the  past  three 
years  that  appropriations  be  made  largo  enough  to  thoroughly 
inspect  thèse  woodlands  and  check  the  increase  and  spread  of 
the  moths  within  them.  It  has  been  impossible  with  the 
resources  provided  to  protect  the  cultivated  land  and  the 
woodland  also,  as  the  force  of  men  employed  has  never  been 
large  enough  to  care  for  both,  It  was  absolutely  necessary 
that  the  work  should  be  carefully  done  in  centres  of  population, 
in  cultivated  lands  and  along  highways,  so  as  to  prevent  a 
distribution  of  the  moth  such  as  occurred  before  the  State  work 
begun.  Before  their  ravages  could  be  stopped,  the  gypsy 
caterpillars  had  defoliated  in  June  and  July  several  areas  of 
woodland  at  différent  localities  in  Saugus,  Medford,  Lexing- 
ton  and  Woburn,  ail  within  the  région  found  infested  in  1891. 
Thèse  outbreaks  showed  that  the  fears  of  the  committee  as  to 
the  danger  of  neglecting  the  woodland,  as  expressed  in  their 
annual  reports  to  the  Législature,  were  justified,  and  were  a 
direct  confirmation  of  the  probable  results  predicted  by  the 
committee  if  the  work  should  be  interrupted  or  stopped. 

The  appropriation  of  1895,  being  larger  than  that  of  the 
previous  year,  made  possible  the  beginning  of  the  long-needed 
thorough  inspection  of  ail  the  woods  in  the  infested  territory. 
As  many  trained  men  as  could  be  spared  were  detailed  for  this 
work.  It  was  began  in  June,  and  has  been  carried  on  through- 
out  the  summer,  fall  and  winter  to  January  1.  'WTiile  it  was 
impossible  with  the  means  at  hand  to  inspect  thoroughly  ail 
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this  woodland,  a  great  part  of  it  ha8  been  gone  over  and  în- 
spected.  It  is  to  be  hoped  that  this  work  will  not  be  delayed 
in  the  spring,  and  that  it  may  be  completed  before  the  eggs 
hatch.  A  portion  of  the  appropriation  of  1895  has  been 
retainedy  so  that  this  work  and  that  of  killing  eggs  may  be 
carried  on  in  the  winter  during  favorable  weather  and  continued 
as  soon  as  the  snow  melts  in  the  spring.  The  resuit  of  that 
portion  of  the  inspection  which  has  been  completed  indicates 
that  the  woodland  in  the  infested  territory  is  not  as  a  whole  as 
seriously  infested  as  had  been  feared.  There  are,  however, 
three  badly  infested  centres  in"  the  woods.  One  of  thèse,  a 
portion  of  Middlesex  Fells,  situated  mostly  in  Medford,  is  very 
generally  infested.  Another,  a  large  tract  of  woodland  in  the 
northem  part  of  Saugus,  extends  to  the  bordera  of  the  Lynn 
woods.  The  third  is  a  tract  of  woodland  and  farming  land 
which  occupies  adjacent  parts  of  Arlington,  Lexington  and 
Wobum.  Thèse  worst  infested  forest  colonies  comprise  ap- 
proximately  a  thousand  acres  each.  Every  effort  should  be 
made  to  prevent  their  extension  and  to  eradicate  them  now 
that  they  are  under  control  ;  for  the  expense  of  exterminating 
the  moths  from  forest  land  is  much  greater  than  that  of  eradi- 
cating  them  from  cultivated  lands.  In  the  principal  centres 
of  infestation  in  ail  thèse  three  localities  most  of  the  moths 
hâve  been  destroyed  during  the  présent  year  ;  but  it  will  be 
the  work  of  years  to  completely  exterminate  the  moths  from 
thèse  centres. 

In  one  badly  infested  locality  in  Wobum  some  ten  acres  of 
woodland  were  eut  over  and  the  wood  bumed  on  the  ground 
(see  Plate  n.). 

The  employment  of  the  large  force  of  men,  which  became 
necessary  during  the  summer  on  account  of  the  increase  of 
caterpillars  which  the  lapse  of  the  spring  work  had  permitted, 
necessitated  the  expenditure  of  a  large  portion  of  the  appro- 
priation ;  therefore  in  September  one  hundred  and  sixteen 
men  were  discharged.  One  hundred  and  fifty-two  of  the  most 
experienced  and  eflBcient  men  were  retained.  Thèse  men  con- 
tinued the  work  of  the  inspection  of  the  woods,  and  this  in- 
spection was  extended  to  the  confines  of  the  peripheral  towns 
of  the  infested  territory  and  beyond  in  some  directions.  A 
colony  of  the  moths  having  been  found  in  the  woods  in  the 
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north-westem  part  of  Lexington,  one  of  the  towns  found 
infested  in  1891,  search  was  made  of  ail  the  woodland  sur- 
rounding  it  and  extending  into  Bedford  and  Burlington.  In 
Boston  the  inspection  has  been  extended  south  through  Rox- 
bury  and  West  Roxbury  to  the  Dedham  Une,  the  plan  being  to 
continue  the  search  as  far  as  Milton  and  Quincy.  No  moths 
hâve  been  found  in  this  inspection,  which,  however,  is  not  yet 
completed. 

Results  of  the  Year*8  Work. 

It  has  been  feared  from  the  firstthat,  unless  sufficient  appro- 
priations were  granted  to  provide  for  effective,  exterminative 
work  each  year  over  the  whole  area,  some  favorable  seasop 
might  give  the  moths  a  sudden  impetus  which  would  cause 
them  to  increase  beyond  control.  During  the  early  spring  of 
1895  the  meteorological  and  other  conditions  for  such  an  in- 
crease were  présent.  We  were  obliged  to  await  an  appro- 
priation, while  the  caterpillars  were  hatching  and  growing  in 
the  mean  time  under  th3  mo^t  auspicious  conditions,  and  begîn- 
ning  to  spread  over  the  country.  When  this  hatching  and 
spreading  had  progressed  considerably,  the  money  for  the 
work  was  appropriated  and  the  task  of  preventing  the 
spreading  and  securing  the  extermination  of  the  moth,  which 
appeared  almost  hopeless  under  such  circumstances,  was 
again  begun.  For  the  first  month  it  seemed  as  if  it  might 
prove  an  unequal  contest,  but  as  the  season  advanced  and  the 
men  made  their  rounds  steadily  day  by  day  the  numbers  of 
the  caterpillars  gradually  decreased,  until  at  the  end  of  the 
burlapping  season  there  were  no  known  localities  except  those 
already  referred  to  in  the  woods  where  the  moths  had  made  an 
increase  over  that  of  1894.  The  work  of  the  fall  in  inspect- 
ing  the  woods  and  destroying  egg-clusters  has  still  fiirther 
reduced  the  numbers  of  the  moths,  and  revealed  the  condition 
of  a  great  tract  of  woodland  within  the  infested  territory. 
Before  the  end  of  the  season  the  moths  were  well  under  con- 
trol, and  at  the  présent  time  there  is  in  the  main  a  considér- 
able improvement  in  the  condition  of  the  infested  towns  over 
that  of  the  year  1894.  This  is  especially  noticeable  in  Swamp- 
scott,  Lynn,  Wakefield,  Stoneham,  Somerville,  Cambridge, 
Arlington,  Winchester,  Winthrop,  Boston  and  a  portion  of 
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Chelsea.  The  outer  row  of  towns  is  practîcally  clear  of  the 
moth,  with  the  exception  of  certain  wooded  sections  of  Wo- 
burn,  Lexington  and  Lynnfield,  which  hâve  recently  been 
carefiilly  looked  over  for  the  first  time.  The  populated  por- 
tions of  the  central  towns  are  mostly  in  better  condition  in 
regard  to  the  moth  now  than  they  were  a  year  ago.  The 
only  localities  in  which  an  improvement  in  the  condition  has 
not  been  made  over  that  of  last  year  are  the  three  infested 
centres  in  the  woodland  hereinbefore  named. 

If  the  appropriation  now  recommended  by  the  committee 
îs  granted  early  in  the  season,  there  is  every  reason  to  believe 
that  the  entire  infested  territory  can  be  looked  over  within  a 
year,  and  that  the  région  occupied  by  the  moth  can  be  still 
further  restricted  and  a  further  adyance  made  in  the  work  of 
extermination. 


Numher  of  Men  Employed  During  the  Season 


Jan.  1-Jan  .5, 

.      133 

July  1-nJuly  6, 

.      346 

Jan.  7-Jan.  12, 

.      132 

July  8-July  13, 

.      346 

Jan.  14-Jan.  19, 

.      130 

July  15-July  20, 

340 

Jan.  21 -Jan  26, 

.      137 

July  22  July  27, 

833 

Jan.  28-Feb.  2, 

.       139 

July  29-Aug.  3, 

.      329 

Feb.  4-Feb.  6, 

.       134 

Aug.  5-Aug.  10, 

.      304 

Feb.  7-Feb.  9, 

16 

Aug.  12-Aug.  17, 

295 

Feb.  11-Feb.  16, 

19 

Aug.  19-Aug.  24, 

286 

Feb.  18  Feb.  23, 

20 

Aug.  26-Aug.  31, 

268 

Feb.  2â-March  2, 

25 

Sept  2-Sept.  7, 

202 

March  4-March  9, 

82 

Sept  9 -Sept  14, 

184 

Marchll-Marchl6, 

31 

Sept  16-Sept  21,   , 

186 

March  18-March  23, 

31 

Sept  23-Sept.  28, 

156 

March  25 -March  30, 

32 

Sept  30-Oct.  5, 

152 

Aprill.April6,      . 

34 

Cet  7-Oct  12, 

152 

April  8-April  13, 

85 

Oct  14-Oct  19,       , 

151 

April  15-Aprîl  2:\ 

20 

Oct  21 -Oct  26,       . 

151 

April  22- April  27, 

21 

Oct  28-Nov.  2,       . 

151 

April  29.May  4, 

131 

Xov.  4  -Nov.  9, 

151 

May6-May  11, 

136 

Nov.  11  Nov.  10,    . 

152 

May  13-May  18,     . 

206 

Nov.  18-Nov.  23,    , 

146 

May  20-May  25,     . 

224 

Nov.  25 -Nov.  30,    . 

146 

May  27-June  1, 

2G7 

Dec.  2 -Dec.  7, 

143 

June  3-Junc  8, 

280 

Dec.  9 -Dec  14, 

144 

Jnne  lO-Jnne  15,    . 

301 

Dec.  16 -Dec.  21,     . 

145 

jLue  17-June  22,    . 

808 

Dec.  23-Dec.  28,     . 

121 

June  24-June  29,   . 

*        • 

335 

Dec.  30-Dec  31,     , 

121 

[ 
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The  number  of  men  employed  as  given  în  the  above  list 
includes  only  the  number  actually  at  work  each  week.  The 
number  of  employées  on  the  pay  roU  is  usually  from  ten  to 
twenty  more  than  those  actually  at  work.  For  instance,  from 
July  1  to  July  6  there  were  three  hundred  and  sixty-four 
employées  on  the  pay  roU,  while  the  number  actually  at  work 
was  only  three  hundred  and  forty-six,  eighteen  persons  beîng 
either  ill,  disabled  by  accidents  or  absent  from  other  reasons. 


Summary  of  the  Yem^s   Work. 

By  the  table  given  below  it  will  be  seen  that  more  than 
14,300,000  trees  hâve  been  inspected,  —  more  than  twice  as 
many  as  were  inspected  last  year.  This  is  accounted  for  by 
the  greater  number  of  men  engaged  in  the  work  and  the  large 
amount  of  forest  land  that  has  been  gone  over  in  the  inspection 
of  1895.  The  number  of  différent  forms  of  the  moth  found 
and  destroyed  by  hand  is  larger  also  than  in  any  year  since 
1891.  More  than  2,500,000  caterpillars  hâve  been  destroyed 
and  over  511,000  egg-clusters  hâve  been  killed.  Thèse  egg- 
clusters  might  hâve  produced  250,000,000  caterpillars  next 
season  had  they  ail  been  allowed  to  hatch.  The  great  increase 
in  the  number  of  caterpillars  and  egg-clusters  was  made  pos- 
sible by  the  lapse  of  the  spring  work,  necessitated  by  the  lack 
of  resources,  occurring  as  it  did  in  a  season  particularly  favor- 
able for  the  moth's  increase.  At  least  seventy-five  per  cent, 
of  thèse  insects  were  killed  în  localitîes  which  it  had  been 
planned  to  visit,  inspect  and  clear  in  the  spring  had  the  means 
been  provided.  A  report  of  the  number  of  the  différent  forms 
of  the  moth  killed  by  hand  does  not  always  indicate  the  real 
increase  of  the  moth  or  the  amount  of  work  accomplished,  as 
ordinarily  great  numbers  of  the  eggs  are  killed  in  the  spring 
by  burning  and  many  caterpillars  are  killed  by  spraying,  and 
it  is  évident  that  no  account  can  be  kept  of  the  numbers  of 
eggs  or  caterpillars  destroyed  by  thèse  methods.  This  season, 
however,  very  little  burning  or  spraying  could  be  donc,  owing 
to  the  lateness  of  the  appropriation  ;  therefore  a  larger  number 
of  men  was  required  to  attend  to  the  burlaps,  more  burlapping 
was  donc,  and  a  greater  number  of  caterpillars  were  killed  by 
hand  than  in  any  of  the  three  previous  years. 
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Work  Done. 

Trees  (fruit,  shade  and  i^orest)  :  — 

Inspected, 14,374,945 

Found  to  be  infested  wîth  caterpillars,  pupœ,  moths  or  eggs,      .  76,794 

In  which  cavities  hâve  been  cemented  or  covered,       .        .        .  7,146 

Eurlapped, 931,672 

Sprayed 70 

Tiimmed, 25,996 

Scraped, 2.997 

Cut, 48,112 

Acres  of  bmshland  and  woodland  cut  and  bumed  over,       •        .  461^ 

Buildings  :  — 

Inspected, 12,888 

Found  to  be  infested, 681 

Wooden  fences  :  — 

Inspected, 16,574 

Found  to  be  infested, 470 

Stone  walls  :  — 

Inspected  frods) 20,783 

Found  to  be  infested  (rods), •  516 

Nunaber  of  each  form  of  the  moth  destroyed  durîng  the  year  by  hand  :  — 

Caterpillars, 2,164,458 

PupaB, 548,042 

Moths, 55,445 

Hatched  or  infertile  egg-clusters, 20,569 

Unhatched  and  probably  fertile  egg-clusters,       •       •        •        .  511.200 


False  Alarms. 

During  the  season  of  1895  fewer  reports  of  the  présence  of 
supposed  gypsy  moths  hâve  been  received  from  towns  outside 
the  infested  région  than  in  previous  years.  The  measures 
taken  to  inform  the  public  in  regard  to  the  appearance  of  the 
différent  fonns  of  the  moth  hâve  resulted  in  a  more  gênerai 
distribution  of  such  knowledge  than  was  formerly  the  case, 
and  therefore  însects  bearing  no  resemblance  to  the  gypsy 
moth  are  not  as  often  mistaken  for  it.  As  formerly,  ail  cases 
where  any  insect  supposed  to  be  the  gypsy  moth  has  been 
found  hâve  been  investigated,  and  in  no  case  has  any  évidence 
of  the  moth  been  found  outside  the  région  heretofore  reported 
as  infested. 

The  places  outside  the  infested  région  from  which  reports 
of  the  présence  of  the  gypsy  moth  hâve  come  follow  :  — 
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Lowell. 

New  Hampshire. 

Newton, 

HaveriiiU, 

Princeton, 

Lakeport, 

Quîncy, 

Fratt's  Station. 

Rehoboth, 

Templeton. 

Bhode  Island. 

Pawtuoket. 

Tùvms  and  Cities  that  hâve  been  faUély  reported  as  infested  hy  the 
Oypsy  Moth  in  1895. 

Massachusetts 
Amesbury, 
Carlisle, 
Concord, 
Falmouth, 
Ipswich, 
Lawrence, 

Towns  and  Ciliés  thaï  are  or  hâve  been  infested. 

The  foUowîng  towns  and  cities  hâve  been  reported  to  the 
committee  in  previous  years  as  compriaîng  the  infested  dis- 
trict. The  moths  hâve  not  been  found  in  1895  in  any  other 
towns  than  those  given  below,  nor  hâve  they  been  this  year 
found  in  several  of  thèse  towns.  The  lîst  comprises,  however, 
what  has  been  alluded  to  in  the  report  as  the  infested  district. 


Arlington, 

Lexington, 

Salem, 

Belmont, 

Lynn, 

Swampscott, 

Beverly, 

Lynnfield, 

Saugus, 

Brighton, 

Malden, 

Somerville, 

Boston, 

Marblehead, 

Stoneham, 

Burlington, 

Medford, 

Wakefield, 

Cambridge, 

Melrose, 

Waltham, 

Chelsea, 

Peabody, 

Winchester, 

Danvers, 

Révère, 

Winthrop, 

Everett, 

Keading, 

Wobum. 

Destnicliveness  oflhe  Gypsy  Moth  in  Europe. 

The  report  on  the  gypsy  moth  provîded  for  by  the  act  of 
the  Législature  of  1894,  which  is  now  in  press,  deals  with  the 
history  of  the  gypsy  moth  in  Europe  as  well  as  in  America. 

In  order  to  acquire  a  comprehensive  knowledge  of  the  his- 
tory of  the  moth  in  Europe,  its  status  in  times  past  and  présent, 
its  l'avages,  habits,  food  plants,  enemies  and  the  means  used 
there  to  combat  it,  ail  the  literature  that  was  obtainable  bear- 
ing  on  the  subject  was  examined.  A  considérable  correspond- 
ence  was  carried  on  with  varions  European  and  some  Asiatic 
countries.  In -this  way  a  large  amount  of  information  has 
been  obtained,  the  most  important  points  of  which  will  be 
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presented  by  Professer  Femald  in  an  abridged  form  in  Part 
n  of  that  report. 

It  is  a  distinct  advantage  in  dealing  with  the  moth  hère  to 
obtain  exact  infoimation  in  regard  to  its  habits  and  capabili- 
ties  for  injury  in  Europe  and  the  means  used  there  for  its 
destruction.  We  are  thereby  enabled  to  compare  its  habits 
there  and  hère,  see  what  changes  they  hâve  undergone  and 
gain  some  idea  of  how  destructive  it  is  likely  to  be  if  allowed 
to  spread  over  this  country.  A  knowledge  of  its  enemies  and 
their  effect  upon  it  will  also  enable  us  to  judge  in  some  degree 
as  to  whether  we  are  likely  to  find  effective  natural  enemies 
of  the  moth  in  this  country.  The  literature  on  the  ravages 
of  the  moths  in  Europe  would  seem  to  indicate  that  they  bave 
not  been  so  serions  in  southem  and  central  Europe  within  the 
last  twenty-five  years  as  they  were  during  the  century  pre- 
ceding,  but  that  they  hâve  been  very  great  in  Eussia  and 
Siberia  within  the  past  fifty  years.  It  appears  from  thèse 
reports  that  the  destruction  of  végétation  by  the  gypsy  moth 
in  Europe  bas  seldom  been  as  complète  as  it  has  been  in  Mas- 
sachusetts, though  its  distribution  and  ravages  hâve  had  a  far 
wider  range.  The  excess  of  injury  donc  hère  appears  to  be 
principally  due  to  its  extrême  multiplication  and  to  the  feeding 
season  being  usually  much  longer  hère  than  in  Europe. 

The  continuons  défoliation  of  trees  results  in  serions  injury 
or  death.  The  destruction  of  trees  by  this  insect  in  Europe 
is  only  occAsionally  recorded  ;  the  greatest  injury  donc  by  the 
caterpillars  to  the  trees  extends  over  a  short  portion  of  the 
summer  ;  the  trees  therefore  bave  an  opportunity  to  refoliate 
themselves.  The  damage  to  fruit  interests  has  often  been 
very  great,  and  whole  provinces  in  Eussia  bave  raised  little 
or  no  fruit  in  certain  seasons  on  account  of  the  ravages  of  the 
gypsy  moth. 

Desirudiveness  of  Introduced  Insects, 

Even  had  the  gypsy  moth  never  been  known  as  a  pest  in 
Europe,  it  might  bave  become  very  injurions  on  its  intro- 
duction hère.  It  is  well  known  to  entomologists  in  this 
country  that  our  insect  pests  which  are  of  European  origin 
bave  become  far  more  injurions  hère  than  in  Europe.  The 
wheat  midge  {Diphsis  irilici^  Kirby.),  the  cabbage  butterfly 
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(Pieria  rapae^  Linn.),  the  asparagus  beetle  (Crioceris  aspar- 
agiy  Linn.)  and  the  carpet  beetle  {ArUkrenits  scrqphulariae^ 
Linn.)  are  examples  of  the  truth  of  this  statement. 

The  wheat  midge  has  never,  throughout  its  entire  European 
history,  extending  over  a  century  and  a  half,  approached  the 
destructiveness  which  it  has  shown  sinee  its  advent  hei^e.  The 
losses  caused  by  it  in  New  York  State  alone  in  1854,  accord- 
ing  to  estimâtes  made  by  the  secretary  of  the  New  York 
State  Agricultural  Society,  were  fifteen  million  dollars.* 

The  cabbage  butterfly  caused  for  years  an  annual  loss  of 
cabbages  about  Québec,  Canada,  amountîng  to  two  hundred 
and  fifty  thousand  dollars,  and  in  1870  the  loss  from  this 
source  near  New  York  City  was  over  fiye  hundred  thousand 
dollars,  t 

The  asparagus  beetle,  which  has  at  times  destroyed  entire 
plantations  of  asparagus  upon  the  sea-board  in  the  vicinity  of 
New  York,  has  been  known  for  centuries  in  Europe,  but  has 
hardly  been  referred  to  by  writers  on  économie  entoinology 
as  an  injurions  insect.  Although  common  in  Russia,  a  writer 
in  referring  to  it  in  1880,  states  that  it  is  never  known  to  be 
obnoxious  there.J 

The  carpet  beetle,  conunonly  known  in  Massachusetts  as 
the  buffalo  bug,  first  recognized  in  this  country  in  the  year 
1872,  has  been  known  as  a  common  species  throughout  a  large 
part  of  Europe  for  more  than  a  century.  While  in  several 
portions  of  the  United  States  it  has  done  incalculable  injury, 
while  its  ravages  on  carpets  hâve  excited  serions  alarm  in  haase- 
keepers,  and  hâve  threatened  to  compel  a  resort  to  unearpeted 
floors,  no  instance  is  known  of  its  ever  having  been  detected 
in  feeding  upon  carpets  in  Europe,  or  doing  any  damage 
except  among  dried  plants  or  muséum  spécimens.} 

Mr.  L.  O.  Howard,  entomologist  to  the  United  States 
Department  of  Agriculture,  writes  in  **  Insect  Life"  that 
*«the  climate  of  Europe  is  much  less  favorable  to  the  undue 
multiplication  of  injurions  insects  than  that  of  North  America. 
Also,  that  the  actually  smaller  number  of  injutious  species 

*  Fitch*8  sixth  report  (page  12)  transactions  New  York  State  Agricultural  Society, 
XX,  1860,  page  754. 

t  Report  on  Ilocky  Mountain  locust,  Dr.  A.  S.  Packard,  United  States  Oeographical 
Survey,  1877,  page  747. 

l  Hagen  in  *'  Canadian  Entomologist,"  X,  1878,  page  161. 
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and  the  Tastly  greater  familiarity  wîth  ail  phases  of  tbe  llfe 
history  of  thèse  species  by  ail  classes  of  the  people,  partly 
resulting  from  the  older  civîlîzation,  partly  from  educational 
methods  and  partly  from  the  abundance  of  elementary  and 
popular  literature  on  questions  of  thls  character,  the  denser 
population  and  the  resulting  vastly  smaller  holdings  in  faims  y 
the  necessarily  greatly  diversified  crops,  the  fréquent  rotation 
of  crops,  together  with  the  clean  and  close  cultivât  ion  neces- 
sitated  by  the  small  size  of  the  holdings  and  the  cheaper  and 
more  abundant  labor,  hâve  ail  resulted  in  a  very  différent  state 
of  affairs  regarding  the  damage  which  may  be  done  by  injuri- 
Ois  insectd  than  that  existing  in  this  country,  When  out- 
breaks  of  spécial  insects  occur  in  Europe  they  are  handled  by 
commissions."  European  nations,  therefore,  can  afford  to  let 
tlie  inseet  problem  alone  to  a  greater  extent  than  the  United 
States,  for  the  reason  that  it  is  of  infinitely  less  importance 
with  them  than  with  us.* 

In  France  and  in  some  of  the  Grerman  states  outbreaks  of 
forest  insects  are  fought  by  the  govemment  forest  authorities. 
In  the  United  States  the  conditions  are  quite  différent.  Man 
U  continually  disturbing  the  balance  of  nature  by  clearing 
away  the  forests,  by  planting  trees  upon  the  prairie,  by  intro- 
dncing  plants  ftt)m  foreign  countries  and  by  destroying  animais 
and  birds  which  feed  upon  his  inseet  foes.  Farms  hère  are 
large  as  a  rule  as  compared  with  those  of  central  Europe,  and 
there  is  much  land  untilled  and  unoccupied  where  injurions 
insects  can  breed  nnhindered.  There  are  large  areas  devoted 
to  spécial  crops,  which  offer  the  most  favorable  conditions  for 
the  multiplication  of  insects  which  feed  on  those  cnops. 

While  the  crops  of  the  agriculturist  of  the  United  States 
suffer  from  the  great  hordes  of  indigenous  insects,  the  Ameri- 
can farmer  also  has  to  battle  with  many  injurions  introduced 
species. 

The  Lasses  caused  by  Insects  m  the  United  States. 

Probably  no  country  has  suffered  so  much  in  the  same  length 
of  time  from  the  ravages  of  insects  as  the  United  States.  The 
Hessian  fly    (Cecidomyia   destructor^   Say.),   imported   from 

*  "  A  brief  accoant  of  the  rise  and  présent  condition  of  offldal  économie  entomology," 
L.  0.  Howard,  "  Inseet  lifè,"  Vol.  7,  No.  2,  page  74. 
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Europe  durîng  the  revolutîonary  war,  bas  almost  periodically 
ravaged  the  wheat  crop  in  certain  sections  of  the  country. 
In  1885  the  injury  caused  by  this  insect  in  Wayne  and  On- 
tario counties,  New  York,  was  estimated  at  one  hundred  thou- 
sand  dollars.*  The  cotton  worm  (Aleiia  argiUacea^  Ilubn.) 
was  very  destructive  in  the  south  in  1793,  1800,  1804,  1825 
and  1826,  and  bas  since  been  very  destructive  somewbere  in 
the  south  neariy  every  year.f  The  average  loss  caused  by 
this  insect  in  the  cotton  States  for  the  fourteen  years  foUowing 
the  war  is  estimated  at  fifteen  million  dollars  a  year.J  The 
damage  in  1873  was  estimated  at  twenty-five  million  dollars,! 
and  the  later  average  annual  loss  from  twenty-five  million 
dollars  to  fifty  million  dollars.  § 

It  is  only  within  a  few  years  that  the  application  of  insecti- 
cides bas  served  to  keep  the  cotton  worm  in  check  in  a  groat 
mcasure. 

Native  insects  bave  proved  very  costly  to  the  agricultural 
întereets.  Civilization  bas  given  the  most  favorable  oppor- 
tunities  for  the  multiplication  of  insects  like  the  chinch  bug 
and  the  potato  beetle  {Doryphora  decemAineata^  Say.).  Tbe 
loss  occasioned  by  the  chinch  bug  (BHssus  leucopteruSy  Say.) 
in  minois  alone  iu  1864  is  estimated  at  seventy-three  million 
dollars,  Il  and  the  total  loss  in  this  and  the  adjoining  States  at 
one  hundred  million  dollars. T 

The  Rocky  Mountain  locust  (Caloptenics  spretuSy  Uhler.) 
bas  at  times  ravaged  whole  States  and  driven  farmers  to  émi- 
gration. Famine  bas  sometimes  folio wed  thèse  attacks.  The 
damage  in  1874  to  1877  by  this  insect  in  tbe  United  States  is 
estimated  at  two  hundred  million  dollars. ••  Tbe  annual  dam- 
age to  agricultural  interests  in  tbe  United  States  by  insects 
bas  been  variously  estimated.  In  1868  Mr.  B.  D.  Walsb  în 
tbe  *' American  Entomologist  "  estimated  it  at  two  hundred 

•  Fourth  annual  report  injorious  end  othor  insocta  of  New  York  State»  by  Dr.  J.  A. 
Lintner,  paîo  11. 

t  Dr.  A.  s.  Packard,  Jr.,  report  on  Rocky  Mountain  locust,  United  States  Oeo- 
graphical  Survey,  1877,  parje  776. 

X  Fourth  report  United  States  Entomoloîfical  Commission,  page  3. 

}  Rocky  Mountain  locust,  Packard,  pa-xo  591. 

Il  First  annual  report  of  injurions  and  other  insects  of  New  York  8tate>  J.  A.  Lintner, 
Albany,  N.  Y.,  1882,  pa^e  7. 

%  Dr.  Shimer's  notes  on  chinch  bug,  as  given  by  A.  S.  Packard  in  report  on  Rocky 
Mountain  locust,  1877,  pasre  697. 

••  ♦♦  Insect  Life,"  vol.  2,  pa^e  216. 
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million  dollars,  Since  that  time  it  has  been  variously  estî- 
mated  in  différent  years  at  from  three  hundred  million  dollars 
to  four  hundred  million  dollars.*  Mr,  James  Fletcher,  ento- 
mologist  of  the  Dominion  of  Canada,  estimâtes  it  in  1891  at 
three  hundred  and  eîghty  million  dollars. f  ''This  sum,"  he 
says,  "is  given  up  without  a  murmur  and  almost  without  a 
struggle  by  the  people  of  the  United  States  ;  "  and  he  stated, 
in  his  report  before  the  committee  on  agriculture  of  the  Cana- 
dian  House  of  Conunons,  July  4,  1891,  that  insects  destroy 
one-tenth  of  the  erops  of  the  Dominion  of  Canada. 

Most  of  the  foregoing  insect  pests  feed  on  but  few  food 
plants  and  attack  only  one  class  of  crops,  while  the  gypsy 
moth  is  known  to  feed  on  more  than  three  hundred  différent 
species  of  plants,  including  orchard  and  forest  trees,  sHrubs, 
vines  and  garden  vegetables  and  even  some  of  the  grain  crops. 
Its  capabilities  for  destruction,  if  its  increase  is  allowed,  are 
therefore  quite  apparent. 

History  shows  that  the  CoDMnonwealth  of  Massachusetts 
has  not  suffered  often  or  to  any  such  extent  by  the  ravages  of 
insects  as  hâve  the  Western  States.  It  is  said  in  regard  to 
the  early  history  of  the  colony,  that,  when  a  bounty  was  paid 
for  crows  and  blackbirds  and  they  were  nearly  exterminated 
by  the  settlers  in  conséquence,  the  insects  increased  and 
destroyed  the  crops  so  that  the  colonists  were  obliged  to  send 
to  Pennsylvania  and  England  for  hay  for  their  cattle.  J  Occa- 
sional  invasions  of  the  army  worm  hâve  occurred.  Grass- 
hoppers  do  some  injury  to  the  grass  lands  and  pastures  in  dry 
seasons.  A  large  part  of  the  apple  crop  is  given  up  to  the 
caterpillars,  canker  worms  and  codling  moths.  It  is  said  that 
the  injury  to  the  cranberry  crop  on  Cape  Cod  by  insects  has 
amounted  to  a  miUion  dollars  in  a  single  year  ;  §  and  Pro- 
fessor  Fernald  has  computed  that  the  application  of  Paris 
green  to  the  potato  crop  to  protect  it  from  the  ravages  of  the 
potato  beetle  costs  the  farmers  of  Massachusetts  seventy-six 
thousand  dollars  yearly. 

Thèse  losses  are  borne  as  a  matter  of  course,  and  hâve 
seldom  attracted  gênerai  attention.     The  gypsy  moth,  how- 

•  Report  United  States  Department  of  Agriculture,  1884,  page  324. 

t  **  Insect  Life,'*  vol.  4,  paj?e  13. 

t  Kalm's  "  Travels  in  America." 

§  Bulletin  No.  19,  Hatch  Experiment  Station,  May,  1892. 
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ever,  is  capable  of  destroying  the  entîre  fruit  crop  of  the 
State,  and  of  doing  great  injury  to  orchards,  gardens,  forests 
and  parks,  The  injury  which  the  gypsy  moth  would  cause  to 
agriculture  and  horticulture,  if  allowed  to  spread  over  the 
State,  cannot  be  computed.  The  expense  of  holding  it  in 
check  in  our  public  parks  which  would  hâve  to  be  borne  by 
the  Commonwealth  and  its  varions  cities,  would  probably 
be  greater  annually  than  the  sum  now  asked  to  prevent  its 
spreading  and  to  do  ail  possible  towards  its  extermination, 

TJie  Destntcf  îveness  of  the  Gypsy  Moth  in  Massachusetts. 

Statements  from  those  who  hâve  been  eye-witnesses  of  the 
injury  caused  by  the  gypsy  moth  are  given  in  the  appendix 
which  follows  the  entomologistes  report,  and  will  give  an  idea 
of  its  destructiveness,  and  what  would  follow  should  its 
unchecked  increase  be  permitted. 

Respectfully  submitted, 

E.   H.   FORBUSn. 
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Oak  and  pine  woods  attacked  by  the  gypsy  moth. 
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Entomologistes   Report. 


Ib  the  CommiUee  on  the  Oypsy  Moth. 

Gentlemen: — During  the  past  year  I  hâve  given  what 
time  ît  was  possible  to  the  inspection  of  the  work  of  de- 
stroying  the  gypsy  moth,  and  to  the  oversight  of  the  expéri- 
mental work,  The  field  work  has  been  carried  on  by  Mr. 
Forbnsh  and  his  assistants  in  a  most  thorough  and  satisfactory 
manner,  and  a  vast  deal  of  work  has  been  accomplished. 

For  several  years  past  the  expérimental  work  has  been 
carried  on  either  in  the  office  at  Malden  or  in  à  room  at  the 
storehouse  on  Commercial  Street  ;  but  neither  of  thèse  places 
was  suitable  for  the  experiments  that  we  considered  necessary 
to  hâve  performed,  and  therefore  in  the  early  part  of  the  sum- 
mer  a  small  lot  of  land  in  the  edge  of  the  forest  in  the  suburbs 
of  Malden  was  leased,  and  an  insectary  was  erected  on  it  for 
expérimental  purposes.  This  building  has  a  small  greenhouse 
on  the  south  side  and  a  covered  shed  on  the  north.  It  con- 
tains  a  main  laboratory,  with  tables,  closets,  etc.,  a  private 
laboratory  and  a  chemical  room  on  the  first  floor  ;  while  the 
second  floor  contajus  a  lodging-room  for  the  employées.  The 
expérimental  work  carried  on  in  this  building  during  the  sum- 
mer  of  1895  has  proved  far  more  satisfactory  than  that  in  the 
building  on  Commercial  Street,  because  of  the  greater  con- 
veniences  for  the  work  and  more  healthful  conditions  for  the 
caterpillars. 

To  relieve  me  in  part  of  the  constant  care  and  oversight  of 
the  expérimental  work,  Mr.  A.  H.  Kirkland,  a  graduate  of  the 
Massachusetts  Agricultural  Collège,  was  appointed  assistant 
entomologist,  and  has  had  charge  of  the  insectary  and  the 
experiments  carried  on  there,  as  well  as  in  the  field.  Mr. 
Kirkland  is  admirably  fitted  for  this  position,  havîng  worked 
three  years  in  the  insectary  at  Amherst.     The  committee  may 
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be  regarded  fortunate  to  secure  the  services  of  a  man  with  the 
natural  ability,  the  scientific  attainments,  the  spécial  training 
and  the  enthusiasm  in  the  work  that  Mr.  Kirkland  possesses. 
At  the  meeting  of  the  American  Association  of  Economie 
Entomologists,  held  in  Springfield,  Mass.,  Aug.  28,  1895, 
I  gave  an  address  on  the  gypsy  moth  and  what  the  Common- 
wealth  of  Massachusetts  had  done  towards  its  extennination  ; 
and  in  the  discussion  that  folio wed,  participated  in  by  Messrs. 
Eiley,  Lintner,  Smith,  Forbush  and  Kirkland,  Professor  Riley 
closed  his  remarks  as  foUows  :  **  If  I  were  asked  to  express 
an  opinion,  I  should  not  know  what  to  advise  further  than 
what  the  conmiittee  is  doing.  I  think  it  is  doing  ail  that  can 
be  done."  At  the  close  of  the  discussion.  Prof.  L.  O.  Howard, 
entomologist  to  the  United  States  Department  of  Agriculture, 
proposed  the  folio wing  resolution,  which  was  unanimously 
passed  :  — 

Besoloed,  That  it  is  the  sensé  of  this  association  that  the  présent 
gypsy  moth  committee  is  perfoiming  its  work  in  a  most  intelligent 
and  praiseworthy  manner,  and  that  its  hands  should  be  upheld  by 
the  State  authorities. 

Several  entomologists  from  other  States  hâve  visited  Malden 
during  the  season  for  the  purpose  of  inspecting  the  work  of 
destroying  the  gypsy  moth,  and  hâve  expressed  themselves  as 
being  greatly  pleased  with  the  field  work  and  also  the  expéri- 
mental work  at  the  insectary.  I  hâve  been  asked  frequently 
during  the  past  season  whether  we  shall  be  able  to  exterminate 
the  gypsy  moth,  and  hâve  been  obliged  to,  reply  that  it  dé- 
pends entirely  upon  whether  the  Législature  makes  sufficient 
appropriations  ;  and  with  that  body  lies  the  entire  responsi- 
bility.  The  cutting  down  of  the  appropriations  the  past  three 
years  and  the  late  time  at  which  thèse  appropriations  were 
made  bas  proved  almost  disastrous  to  the  work  ;  and  if  future 
Législatures  continue  this  policy,  the  insect  will  neither  be 
exterminated  nor  will  it  be  held  in  check,  but  it  will  escape 
and  spread  over  the  entire  Commonwealth  and  country. 

There  are  those  who  claim  that  the  State  should  not  appro- 
priate  money  for  the  extermination  of  this  insect,  but  that  it 
should  be  left  to  land  owners  to  protect  their  own  property 
from  the  ravages  of  the  gypsy  moth.     This  would  prove  to  be 
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the  worst  possible  policy,  for  the  reason  that  ît  would  be  so 
enormously  expensive  for  land  owners,  as  compared  with  the 
expansé  when  carried  on  by  the  State. 

The  value  of  the  taxable  property  in  this  State  is  $2,429, 
832,966,  and  an  appropriation  of  $200,000  is  a  tax  of  less  than 
one-twelfth  of  a  mill  on  a  dollar.  A  man  having  taxable 
property  to  the  amount  of  $5,000  would  hâve  to  pay  a  tax  of 
only  41  cents  and  6  mills.  This  beggariy  sum  of  money 
would  make  but  a  small  show  in  the  work  of  clearing  gypsy 
moth  caterpillars  from  an  infested  $5,000  farm,  while  in  the 
uninfested  parts  of  the  State  the  land  owners  would  be  paying 
an  exceedingly  small  premium  to  the  State  to  insure  them 
against  the  ravages  of  the  gypsy  moth.  This  premium  on  a 
$1,000  farm  would  be  8J  cents,  and  for  fifty  years  it  would 
amount  to  only  $4.16|  cents.  This  protection  would  extend 
not  only  to  farmers  and  owners  of  forest  lands,  but  also  to 
résidents  in  villages  and  cities  who  own  lots  with  trees  and 
shrubs  on  them,  and  to  végétation  wherever  grown  within  the 
limita  of  our  Commonwealth. 

Respectfiilly  submitted, 

C.  IL  FERNALD. 
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STATEMENTS  FROM  EYE-WITNESSES  OF  THE  RAVAGES 
OF  THE  GYPSY  MOTH. 

Statement  OF  Mrs.  Thomas  F.  Mayo,  25  Myrtle  Street, 
Medford,  Mass. 

AVe  had  three  apple  trees,  four  pear  trees,  one  plum  tree  and  one 
mountain  ash  killed  by  the  gypsy  moth  caterpillars.  Thèse  trees 
were  stripped  of  their  foliage  in  the  summer  of  1887.  They  began 
to  leaf  ont  again  late  in  the  season,  bat  were  immediately  stripped. 
The  apple  trees  also  put  forth  a  few  blossoms  at  this  time.  The 
following  year  they  did  not  leaf  out  at  ail.  They  ail  died,  and  we 
eut  them  down.  The  apple  trees  were  good-sized  trees,  One  was  a 
spice  greening,  another  a  Porter  and  a  third  an  August  sweeting. 
We  also  eut  down  a  little  locust  tree  which  was  badly  eaten  by  the 
caterpillars  and  the  limbs  of  which  died.  The  caterpillars  swarmed 
in  a  tall  Norway  spruce  in  our  back  yard.  They  ate  every  bit  of 
foliage  on  this  tree,  so  that  we  had  to  eut  ail  the  limbs  off.  Nothing 
but  the  pôle  of  this  tree  remains  in  our  yard  to-day.  This  tree  was 
so  fuU  of  cateipillara  that  when  I  shook  a  limb  with  a  rake  they 
would  fall  off  in  a  shower  and  blacken  the  ground.  There  were  so 
many  of  them  that  il  sounded  like  pebbles  falling.  In  addition  to 
the  trees  our  carrant  bushes  were  stripped  by  the  pest.  The  cater- 
pillars were  worst  in  1887,  1888  and  1889.  In  the  summers  of  those 
years  a  good  portion  of  my  time  was  occupied  in  fighting  the  pest. 
The  two  large  elms  in  front  of  our  house  were  full  of  cateipillars, 
and  had  not  a  perfect  leaf.  In  the  night-time  the  noise  of  the  worms 
eating  in  the  trees  sounded  like  two  sticks  grating  against  each  other. 
In  the  months  of  July  and  August  I  hâve  gone  out  in  the  morning 
and  raked  up  f rom  under  the  elms  a  pile  of  leaves  three  or  four  feet 
bigh.  Thèse  leaves  had  been  eut  off  by  the  caterpillars,  and  usually 
there  was  a  worm  on  the  underside  of  every  leaf.  I  would  pour 
kérosène  over  the  mass  and  set  it  on  fire,  and  the  squirming  of  the 
caterpillare  would  cause  it  to  rise  up  as  if  it  had  life  of  its  own. 
The  caterpillars  used  to  cover  the  basement  and  clapboards  of  the 
house  as  high  as  the  window  sill.  They  lay  in  a  solid  black  mass. 
I  would  scrape  them  off  into  an  old  dish  pan  holding  about  ten  quarts. 
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When  it  was  two-thirds  full  I  poured  kérosène  over  the  mass  of 
worms  and  set  them  on  fire.  I  used  to  do  this  a  number  of  times  a 
day.  It  was  sickening  work.  î  hâve  used,  in  burning  caterpillare, 
five  gallons  of  kérosène  in  three  days.  I  hâve  seen  my  fenee  black 
with  the  small  caterpillars  when  they  first  hatched  out  in  the  spring. 
I  used  to  kill  them  on  the  fence  by  pouring  scalding  water  on  them. 
The  caterpillars  used  to  be  very  thick  in  the  grass,  and  there  woiild 
be  one  under  every  fallen  leaf.  On  certain  occasions  callers  bave 
had  to  wait  at  the  front  door  until  I  could  sweep  the  caterpillare  off 
the  steps  so  that  they  could  corne  in  without  getting  the  worms  on 
their  clothing.  Other  yards  on  the  street  were  in  a  similar  condition 
to  our  own,  although  other  neighbors'  pear  trees  escaped  serious 
in  jury. 

The  caterpillars  were  very  destructive  in  the  woods  behind  our 
house  and  on  the  other  aide  of  the  railroad  track.  The  trees  in  thèse 
woods  were  principally  poplars,  maples,  oaks  and  aidera.  The  trees 
were  of  a  good  size.  Early  in  July  of  one  of  the  years  when  the 
caterpillars  were  most  destructive  I  remember  noticing  the  fine  con- 
dition of  the  foliage  of  thèse  woods.  A  week  or  two  later  the 
caterpillars  had  eaten  ail  the  leaves  of  the  trees,  and  the  woods 
looked  as  if  there  had  been  a  fire  in  them.  Not  realizing  what  the 
trouble  was,  we  went  to  see  what  had  caused  the  altered  appearance 
of  the  trees.  We  found  thousands  of  gypsy  moth  caterpillars  dus- 
tered  in  the  crotches  of  the  trees.  A  small  growth  of  leaves  came 
out  on  thèse  trees  later,  only  to  be  eaten  off  by  the  pest.  The  cater- 
pillars used  to  get  on  carnages  and  the  clothing  of  people  who  went 
on  Myrtle  Street. 

The  bad  condition  of  this  section  as  regards  the  gypsy  moth  plague 
was  detrimental  to  real  estat^  valuations.  The  caterpillars  hâve 
now  been  so  much  reduced  that  last  year  I  don't  think  I  saw  more 
than  a  dozen.  The  spray ing  by  the  Board's  employées  did  much  to 
reduce  their  nurabers,  and  the  gathering  of  eggs  has  been  ^ven  more 
effective  in  stamping  out  the  pest.  It  was  well  that  the  State  fought 
the  moth,  for  the  people  alone  could  not  hâve  handled  the  work. 

(Signed)  Mrs.  Lin  a  D.  Mayo. 

Feb.  2,  1894. 


Statement    of    Mr.    Almon    Black,    No.    10    Cotting    Street, 

Medford. 

In  1888  and  1889  the  gypsy  moth  caterpillars  were  a  terrible  pest 

on  Cotting  Street  and  in  that  neighborhood.     In  a  neighbor's  yard 

(Mr.  Rugg*s)  they  brushed  off  of  one  apple  tree  at  one  time  fourteen 

quarts  of  caterpillai-s.     In  another  yard  two  large  apple  trees  were 
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stripped  by  the  caterpîllars  and  died.  The  way  this  was  brought 
about  was  as  f oUows  :  the  caterpillars  stripped  the  trees  early  in  the 
season,  and,  as  they  continued  their  ravages  for  neai-ly  the  whole 
summer,  the  trees  had  no  chance  to  recover.  The  next  year  the  trees 
would  leaf  out  and  be  stripped  a^aîn,  and  so  on,  until,  unable  longer 
to  withstand  such  treatment,  they  died.  The  caterpillars  ate  almost 
everything,  feeding  on  small  fruits  and  shrubbery  as  well  as  the  trees. 
The  oaks  at  the  McGowan  tannery  were  stripped  clean. 

(Signed)  Almon  Black. 

Jan.  25»  1894. 


Stateaient  of  Mr.  Arthur  W.  Crockford,  Florist,  81  Sprino 
Street,  Medford. 
Four  years  ago  I  saw  the  gypsy  moth  caterpillars  by  the  thousand 
on  the  Sherman  lot  on  Spring  Street.  I  never  saw  such  a  sight. 
Their  eggs  were  as  thick  on  the  big  willows  as  spawn  in  a  fish.  The 
trees  on  the  street  were  also  stripped,  nothing  but  the  ribs  of  the 
leaves  being  left.  In  1889  I  had  twenty-seven  hundred  young 
carnation  pinks  set  out  of  doors,  and  the  biggest  part  of  them  were 
destroyed  by  the  caterpillars.  This  was  in  June.  They  were  eaten 
off  close  to  the  ground.  In  1890  the  gypsy  moth  appeared  in  my 
green-houses,  and  the  bushes  in  one  rose  house  were  completely 
eaten  up.  The  foliage  seemed  ail  bumed.  I  dîd  not  know  at  flrst 
what  caused  this  appearance,  but  on  tuming  over  the  leaves  I  found 
the  yoQDg  caterpillars  on  the  under  sides.  They  were  very  small  at 
that  time.  The  house  was  fuU  of  them.  The  warmth  caused  them 
to  hatch  ont  early.  I  destroyed  most  of  them  by  picking  off  the 
leaves  and  buming  them,  and  also  by  spray ing  with  an  emulsion  of 
whale  oil  soap,  kérosène  and  ammonia.  In  this  year  (1890)  the 
fences  in  this  neîghborhood  were  covered  with  the  gypsy  moth  cater- 
pillars. We  hâve  no  trouble  now.  Since  the  neighboring  brush- 
land  has  been  bumt  over  by  the  gypsy  moth  men  the  caterpillars 
hâve  not  troubled  us. 

(Signed)  A.  W.  Crockford. 

Jak.  20, 189i. 


Statement  op  Mrs.  J.  W.  Flinn,  Sea  View  Avenue,  Malden. 
We  moved  to  Myrtle  Street,  Medford,  in  1882,  and  that  year  the 
gypsy  moth  caterpillars  were  very  troublesome  în  our  yard  and  in 
those  of  our  immédiate  neighbors.  At  that  time  they  were  confined 
to  our  part  of  Myrtle  Street,  but  they  soon  spread  in  ail  directions. 
The  caterpillars  were  over  everything  in  our  yard,  and  stripped  ail 


Digitized  by 


Google 


40  GYPSY  MOTH.  [Jan, 

our  fruit  trees,  taking  the  apples  flrst  and  then  the  pears.  There  was 
a  beautif ul  maple  on  the  street  in  front  of  the  next  house,  and  ail  the 
leaves  were  eaten  by  the  caterpillars.  They  got  from  the  tree  upon 
the  house  and  blackened  the  front  of  it.  A  young  maple  whieh  had 
been  set  out  on  the  street  in  front  of  our  house  was  stripped  by  them 
and  died.  Our  vegetable  garden  was  practically  ruîned  by  them, 
peas,  beans,  com,  etc.,  being  eaten.  The  garden  of  our  next-door 
neighbor,  Mr.  Camp,  suffered  a  like  fate.  The  caterpillars  would 
get  into  the  house  in  spite  of  every  précaution,  and  we  would  even 
find  them  upon  the  clothîng  hanging  in  the  closets.  We  destroyed  a 
great  many  caterpillars  by  buming,  but  their  numbers  did  not  seem 
to  be  lessened  in  the  least.  Other  neighboVs  did  not  fight  the  cater- 
pillars as  we  did,  and  so  our  efforts  were  in  a  measure  rendered 
abortive.  I  think  perhaps  that  if  an  organized  effort  had  been  made 
at  that  time  to  destroy  the  caterpillars  they  might  hâve  been  stamped 
out. 

We  lived  on  Myrtle  Street  for  four  years,  and  every  year  had  the 
same  plague.  A  young  peach  tree  died,  apparently  because  it  was 
stripped  by  the  caterpillars.  Our  raspberry  bushes  were  also  stripped 
of  their  leaves.  We  lived  later  on  Lawrence  Street,  and  hère  also 
the  caterpillars  were  troublesome.  An  umbrella  bush  in  the  yard 
was  killed  by  them.  The  gypsy  moth  plague  hurt  proper^^  in  this 
section.  Our  house  was  advertised  for  sale,  and  when  people  came 
to  look  at  the  property  they  were  apt  to  inquire  why  the  leaves  of  the 
trees  in  the  neighborhood  were  so  badly  eaten.  When  we  told  them 
it  was  the  work  of  the  gypsy  moth  caterpillars  they  would  say  that 
they  would  not  live  in  such  a  locality. 

(Signed)  Mrs.  J.  W.  Flinn. 

Jan.  24, 1894. 


Statement  of  Mrs.  F.  T.  Spinnet,  Collège  Avenue,  Medfobd. 

I  lived  on  Cross  Street  in  1889.  In  June  of  that  year  I  was  out 
of  town  for  three  days.  When  I  went  away  the  trees  in  our  yard 
were  in  splendid  condition,  and  there  was  no  sign  of  Insect  dévasta- 
tion upon  them.  When  I  retumed  there  was  scarcely  a  leaf  upon 
the  trees.  The  gypsy  moth  caterpillars  were  over  everything.  I 
used  to  bum  them  in  the  trees  wîth  torches.  They  were  so  numerous 
that  when  they  clustered  on  the  trunks  they  would  lap  over  each 
other.  A  neighbor  gathered  in  one  day  in  my  yard  a  peck  of  cater- 
pillars and  poured  kerosone  over  them  and  set  the  mass  on  fire,  but 
many  nevertheless  walked  away  from  the  buming  mass.  I  used  to 
scoop  them  off  the  sides  of  the  house  and  the  ti*ee  trunks  with  a 
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dust-pan.  We  killed  tbem  on  the  fences  with  boiling  water.  Their 
eating  in  the  trees  sounded  just  like  a  breeze.  Many  got  into  the 
bouse,  and  we  eould  not  opeu  the  Windows.  I  found  thera  in  the 
kitchen  and  in  the  bedrooms.  I  used  to  find  them  in  the  beds  when 
I  tumed  down  the  blankets. 

(Signed)  Mrs.  F.  T.  Spinney. 

Jan.  25,  1894. 


Statement  op  J.  C.  Miller,  Jr.,  No.  3  Lauriat  Place,  Medford. 

I  moved  to  Lauriat  Place  in  the  late  summer  of  1889.  I  noticed 
an  apple  tree  in  Postmaster  Spinney's  yard  completely  stripped  by  a 
strange  Caterpillar.  Some  people  called  thèse  caterpillars  army 
worms,  but  they  were  in  reality  gypsy  moth  caterpillars.  Only  the 
main  ribs  of  the  leaves  on  Mr.  Spinney's  ti'ees  remained,  and  some- 
times  thèse  fell  off.  The  tree  appeared  almost  as  it  would  hâve  in 
winter.  It  was  a  terrible  sight.  The  caterpillars  seemed  to  do  their 
work  much  more  thoroughly  than  the  canker  worms.  At  this  time 
they  were  crossing  from  Mr.  Spinney's  by  multitudes  into  yai*ds  on 
the  other  side  of  the  street.  It  seemed  but  a  few  hours  after  they 
lef t  Mr.  Spinney's  before  they  were  ail  through  my  trees.  They  came 
literally  in  droves,  and  seemed  to  hâve  a  method  in  their  movements. 
They  were  pretty  plentiful  in  the  trees  in  my  yard,  but  I  put  on 
printers'  ink  and  got  a  fair  crop  of  apples,  it  being  late  in  the  sum- 
mer before  they  struck  into  the  yard.  Nevertheless,  their  ravages 
seemed  to  hâve  an  unfavorable  effect  on  the  crop  as  regards  the  con- 
dition of  the  fruit.  The  big  caterpillars  were  strong  enbugh  to  crawl 
through  the  fresh  ink  on  the  bands  around  the  trunks.  The  next 
year  (1890)  ail  the  orchards  in  this  section  were  completely  ravaged, 
and  there  was  no  fruit.  The  caterpillars  simply  swarmed.  I  de- 
stroyed  thousands  of  them  by  burning  them  with  rags  soaked  in 
kérosène.  I  spent  many  hours  in  destroying  them,  but  without 
making  any  perceptible  différence  in  their  numbers.  They  were  over 
everything,  and  even  got  into  the  cellars.  Some  of  my  apple  trees 
overhang  my  shop.  In  the  evening  when  the  caterpillars  are  live- 
liest  the  noise  of  their  droppings  falling  on  the  shingles  sounded  like 
a  steady  shower.  The  gutter  was  brim  full  and  running  over  with 
the  droppings.  In  the  last  year  we  hâve  had  practically  no  trouble 
from  the  caterpillars.  .  .  . 

The  gypsy  moth  Caterpillar  is  certainly  a  menace  to  the  country. 
It  is  worse  than  the  canker  worm,  because  individual  action  will 
destroy  the  latter  but  will  not  succeed  with  the  former. 

(Signed)  J.  C.  Miller,  Jr. 

Jan.  23, 1894. 
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The  foregoing  statements  are  ail  from  people  who  witnessed  the 
earlier  outbreaks  of  the  gypsy  moth  in  Medford.  The  following 
statements  are  from  résidents  of  Boston  who  hâve  seen  the  ravages 
of  the  moth  there  in  1895  :  — 

Statement  of  Mr.  Wm.  Tyner,  39  Sargent  Street,  Dorchester, 

Boston. 

Early  in  June  of  this  year  I  discovered  that  a  tree  in  my  oak  grove 
was  eovered  clear  to  the  top  with  large  hairy  caterpillars.  Under- 
neath  a  squirrel  house  in  another  tree  there  was  a  great  mass  of  thèse 
caterpillars,  which  resembled  a  swarm  of  bées.  My  son  tumed  the 
hose  on  them  and  knocked  them  off,  and  they  fell  to  the  ground  in  a 
great  lump.  I  could  not  imagine  what  thèse  caterpillars  were,  as  I 
had  pi'eviously  bumed  ail  the  tent  caterpillars  on  my  ground.  ITpon 
investigation  I  found  that  the  trees  at  one  end  of  the  grove  were 
being  stripped  by  thèse  unknown  caterpillars,  which  were  later  ascer- 
tained  to  be  those  of  the  gypsy  moth. 

I  never  saw  anything  like  the  sight  presented  by  thèse  caterpillars 
in  the  succeeding  days,  before  the  employées  of  the  Board  of  Agri- 
culture arrived  and  began  exterminating  them.  They  were  ail  over 
the  trees,  coUecting  in  bunches  under  the  branches  and  wherever 
there  was  a  knot  or  other  projection.  Some  were  crawling  up  the 
trunks  and  others  down,  but  in  addition  there  was  always  a  collection 
at  the  foot  of  the  tree.  You  could  not  go  into  the  grove  without 
getting  caterpillars  on  your  person.  Their  droppings  fell  so  thickly 
that  a  lot  collected  in  the  brim  of  my  Panama  hat  one  day  as  I  passed 
through  the  grove.  At  night-time  you  could  hear  very  plainly  the 
steady  falling  of  the  droppings  on  the  leaves,  also  the  noise  made  by 
the  cateri)illars  eating  the  leaves.     It  sounded  like  a  shower. 

Thèse  caterpillars  would  strip  an  oak  tree  down  to  the  twigs  in 
three  days'  time.  VTe  set  out  a  rose  bush  one  night  behind  the 
house,  and  in  the  moming  the  caterpillara  had  left  nothing  of  it  but 
the  stem  and  twigs.  We  killed  a  good  many  of  them,  but  as  fast  as 
we  destroyed  them  others  would  take  their  places.  They  are  very 
tcnacious  of  life.  We  scalded  some  with  hot  water.  They  would 
crawl  under  the  eaves  and  the  steps  and  window  sills,  and  into  the 
house  if  possible.     My  nephew  found  one  in  his  bed. 

If  the  caterpillare  had  been  allowed  to  go  on  one  week  longer, 
there  would  not  hâve  been  a  green  thing  left.  They  had  begun  to 
seatter,  and  were  crawling  through  the  grass  on  the  lawn  and  across 
the  Street  on  the  day  when  the  gypsy  moth  men  arrived.  The  em- 
ployées killed  them  in  great  numbers  and  burned  many  bushels  in  ail. 

(Signed)  William  Ttoer. 


Dec.  31, 1895. 
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Statebient  of  Mr.  John  A.  Bruen,  No.  27  Sargent  Street, 

DORCHESTER,    BoSTON. 

The  gypsy  moth  caterpillars  stripped  the  five  trees  in  our  yard  last 
summer,  not  leaving  a  leaf  upon  them.  It  was  about  the  first  of 
June  that  we  first  notieed  the  great  number  of  caterpillars  about  the 
place.  They  were  so  numerous  about  the  back  balcony  of  the  house 
that  we  were  unable  duriag  a  good  portion  of  the  summer  to  sit  there. 

I  used  to  wash  the  cateipillars  off  the  trees  and  house  by  playing 
upon  them  with  the  hose,  but  they  would  immediately  crawl  up  to 
thehr  former  position  again.  In  a  crotch  in  the  oak  tree  growing  at 
the  corner  of  the  balcony  there  was  a  mass  of  catei-pillars  as  big  as 
my  hat.  I  tunied  the  hose  on  them  and  knocked  them  off  in  lumps 
as  big  as  your  fist,  but  the  cateipillars  crawled  up  the  tree  again  with 
amazing  rapidity. 

The  caterpillars  made  considérable  noise  at  night  while  eating  ;  it 
sounded  like  the  clipping  of  scissors.  In  the  moming  the  bits  of 
leaves,  which  the  caterpillai's  had  eaten  off,  made  a  green  carpet  on 
the  board  walk.  After  stripping  our  trees  and  those  on  estâtes  ad- 
joining,  the  caterpillars  began  to  crawl  across  the  street.  They 
seemed  to  be  migrating  in  search  of  food. 

(Signed)  John  A.  Bruen. 

Dec.  31, 1895. 


Statement  of   Mrs.   T.   J.  Lane,  No.  29  Sargent  Street,  Dor- 
CHESTER,    Boston. 

In  June,  1895,  our  place  was  black  with  caterpillai*s,  and  the  yard 
was  strewn  with  pièces  of  leaves  which  fell  from  the  trees  where  the 
foliage  was  being  destroyed  by  the  vermin.  We  did  not  know  that 
thèse  weixî  the  gypsy  moth  caterpillars  until  informed  by  the  em- 
ployées of  the  Board  of  Agriculture.  The  trees  in  our  yard  were 
eaten  entirely  bare  of  leaves.  The  back  of  the  L  and  the  trees  over- 
hanging  it  were  practically  covered  with  caterpillars.  Under  the 
gutter  at  the  corner  of  the  house  they  lay  in  one  great,  long,  black, 
répulsive  mass.  They  lay  thick  in  the  giitter,  and  we  played  a 
strong  stream  on  them  fronj  the  hose,  but  it  did  not  seem  to  affect 
them  any.  If  we  went  out  beneath  the  trees,  we  got  caterpillars  ail 
over  us.  Before  they  got  their  f ull  growth,  they  would  striug  down 
in  myriads  by  fine  threads.  Even  when  we  went  along  the  walk  at 
the  side  of  the  house,  with  no  tree  within  thirty  or  forty  feet,  we 
would  still  find  them  floating  in  the  air  by  their  fine,  almost  imper- 
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ceptible   thi-eads.     When  they  got  larger,  the   disgusting  créatures 
would  crawl  into  the  house. 

The  shade  in  the  oak  grove  behind  the  house  was  ruined.  The 
leaves  on  some  trees  were  ail  eaten,  on  othei^s  they  were  riddled. 
At  night-time  you  could  hear  the  caterpillars  cracking  away  in  the 
grove.  By  ''cracking"!  mean  the  noise  of  their  chewing.  After 
the  gypsy  moth  men  had  been  at  work  a  few  days  the  ravages  of 
the  moth  were  stopped. 

(Signed)  Mrs.  T.  J.  Lake. 

Dec.  31, 1895. 
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Drown  by  Josflfik  Brid^uon 


An  Explanation  of  Plate  I,  with  a  Short  Description  of  the 
DifEërent  Forms  of  the  Gypsy  Moth  and  its  Feeding 
Habits. 

The  £ggs. 
[Fig.  8,  chister  of  eggs  on  bark  ;  Figs.  9  and  10,  eggs  magnified.] 
The  eggs  are  deposîted  in  closters,  averagîng  ^bont  ûve  hundred 
egg8  eachf  and  covered  with  yellow  hairs  from  the  body  of  the  female 
moth.  Thèse  egg-clnsters  are  usually  found  in  sheltered  places  on  the 
bark  or  in  the  crevices  and  cavities  of  trees,  stumps  and  undergrowth  ; 
also  on  fences  and  buildings  and  in  the  crevices  of  stone  walls  and 
other  objects,  near  the  plants  or  trees  on  which  the  insect  feeds.  The 
eggs  are  laid  in  Joly,  Aogust  and  September,  and  hatch  after  the 
fcliage  starte  in  the  late  spring  or  early  summer  of  the  ensuing  year; 
therefore  the  insect  passes  the  Ml,  winter  and  early  spring  in  the  egg» 

Tsfi  Lakva  ob  Caterpillar. 

[FIgs.  6  and  7.] 

When  first  hatched  the  caterpillars  are  less  than  one-fiflh  of  an  inch 

in  length.    As  they  grow  larger  they  may  be  seen  in  clusters  npon  the 

trunks  and  branches  of  trees  or  in  the  cavities  and  other  hiding  places 

where  they  gather  in  June,  Jnly  and  the  first  part  of  Augost. 

The  Pupa. 
[Fig.6.] 
The  Caterpillar  when  fully  grown  sheds  its  outer  covering  and  be- 
comes  a  papa  or  chrysalis.  This  usually  occurs  in  July  or  August. 
The  pupa  may  be  found  in  the  same  situations  as  the  eggs.  In  Massa- 
chusetts the  insect  usually  remains  in  the  pupal  state  from  ten  to 
thirteen  days,  emerging  as  a  moth  at  the  end  of  that  period. 

The  Moth. 
[ïlgB.  1  and  2,  female  ;  Flgs.  3  and  4,  maie.] 
The  female  moth  usually  deposits  her  eggs  very  near  the  abandoned 
papa  case,  and  within  a  few  hours  after  emerging  from  it.    She  dies 
soon  after.    The  maie  is  a  rapid  flyer.    The  female  does  not  fly. 

Habits  of  the  Caterpillars. 
The  gypsy  moth  feeds  only  when  in  the  larval  or  caterplIlar  state. 
In  Massachusetts  the  eggs  of  the  gypay  moth  begin  hatehing  about 
April  20,  and  the  young  continue  to  émerge  until  the  middle  of  June. 
The  length  of  larval  life  varies  somewhat  according  to  circumstances, 
but  probably  averages  ten  weeks  ;  therefore  the  feeding  season  in  this 
country  lasts  about  four  months.    When    the    caterpillars    are   first 
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hatched  from  the  eggs  tbey  art  light  în  col  or  and  covered  wîtli  whitish 
hairs.  In  a  few  hours  they  assume  a  dark  hue.  They  usuallj  remain 
on  or  near  the  egg-cluster  until  they  change  in  color,  and  should  the 
weather  be  cold  they  sometimes  remain  for  several  days  in  a  semi- 
torpid  condition  upon  the  egg-cluster.  If  the  température  is  favorable 
they  usually  search  for  food  before  they  are  twenty-four  hours  old. 
During  the  first  few  weeks  of  their  existence  they  remain  most  of  the 
time  on  the  leaves,  feeding  mainly  on  the  under  side.  Their  feeding 
habits  are  so  uncertain  that  no  rule  can  be  given  which  will  apply  to  ail 
individuals,  but  before  they  are  half-grown  they  generally  begin  to 
manifest  their  gregarious  instincts.  At  that  time  and  for  the  rest 
of  their  existence  as  caterpillars  they  spend  a  large  part  of  tfae  day 
clustered  in  sheltéred  situations,  and  feed  principally  at  night,  going  up 
the  trees  and  ont  on  the  branches  after  dark  and  retuming  before  day- 
break.  Where  they  are  so  abundant  that  the  food  supply  is  insufBcîent 
they  évince  much  restlessness.  and  feed  în  numbers  during  ail  hours  of 
the  day  and  night.  They  may  then  be  seen  hastening  to  and  fro,  both 
up  and  down  the  trees.  Those  which  hâve  fed  sufficîently  are  at  once 
replaced  by  hungry  new-comers,  and  the  destruction  of  the  foliage  goes 
on  incessantly. 

At  such  times  the  trunks  and  lower  branches  of  trees  are  covered 
with  a  moving  mass  of  caterpillars,  hunying  throngs  are  passing  and 
repassing,  and  nearly  every  leaf  or  denuded  stem  bears  up  one  or  more 
of  the  feeding  insects.  The  rustling  caused  by  their  movements  and 
the  continuai  dropping  of  excréments  is  plainly  audible.  On  tall  trees 
the  larger  caterpillars  appear  to  crawl  to  the  higher  limbs,  and  they 
seem  to  prefer  to  feed  well  out  toward  the  end  of  the  branches.  They  do 
not  feed  gregariously  except  when  in  great  nun)bers;  therefore  they 
seldom  strip  one  braneh,  as  do  the  larvœ  of  the  Euvanessa  arUiopa^  but 
scatter  throughout  the  trees,  eating  a  little  from  each  leaf.  Early  in 
the  season,  when  they  are  small  and  few  in  numbers,  their  ravages  are 
scarcely  noticed  ;  but  as  they  grow  larger  and  more  numerous,  their 
inroads  on  the  tree  decrease  the  foliage  area  night  by  night,  until  sud- 
denly  ail  the  remaining  leaves  are  eaten,  and  the  tree  is  stripped  in  a 
single  night. 

Food  Plants. 

The  gypsy  moth  is  known  to  destroy  the  foliage  of  nearly  ail  native 
and  introduced  trees  and  plants  of  économie  importance.  The  list  of 
its  food  plants  includes  nearly  ail  evergreen  and  deciduous  trees,  most 
bushes,  shrubs,  vines  and  vegetables  and  it  has  been  seen  to  eat  grass 
and  grain.  Wherever  the  caterpillars  become  numerous  they  move 
slowly,  devouiing  nearly  every  green  leaf  and  bud  as  they  go.  They 
feed  during  a  much  longer  season  than  the  canker  worm  or  the  tent 
Caterpillar.  In  the  months  of  June,  July  and  August,  1891,  trees  which 
had  been  stripped  early  in  the  season  and  whose  leaves  had  again  put 
out  were  again  defoliated  by  thèse  caterpillars  and  kept  bare  ail  sum- 
mer  ;  therefore  not  only  was  ail  prospect  of  a  fruit  harvest  destroyed, 
but  many  trees  were  killed  by  this  continuai  défoliation. 
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To  the  SencUe  and  House  of  BepresetUcUives  of  ihe  Commonwealth  of 

Massachusetts, 

I  hâve  the  honor  to  présent  herewîth  to  the  General  Court 
the  report  of  the  committee  of  the  State  Board  of  Agricult- 
ure in  charge  of  the  gypsy  moth  work  to  said  Board,  and 
the  reports  of  the  director  of  field  work  and  the  entomologist 
to  said  committee,  as  the  report  of  the  State  Board  of  Agri- 
culture on  the  extermination  of  the  gypsy  moth  ;  the  state- 
ment  of  receipts  and  expenditures  and  the  recommendations 
and  suggestions  contained  in  said  reports  being  adopted  by 
said  Board  and  presented  in  accbrdance  with  the  provisions 
of  chapter  210,  Acts  of  1891,  as  their  recommendations  and 
suggestions. 

Wm.  R.  Sessions, 
Secrelary  o/the  State  Board  of  Agriculture. 
Boston,  Jan.  1, 1897. 
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To  the  Massachusetts  State  Board  of  Agriculture. 

The  commîttee  in  charge  of  the  gypsy  moth  work,  cotn- 
mitted  to  the  Board  of  Agriculture  by  the  Législature, 
herewith  présents  the  report  of  expenditures  and  of  work 
performed  for  the  year  1896. 

On  the  first  of  January,  1896,  there  remained  unexpended, 
of  the  appropriation  of  1895,  $39,722.09.  This  was  retained 
with  the  expectation  that  the  sum  would  be  suflScient  to 
maintain  the  reduced  force  of  121  men  to  continue  such  work 
as  could  be  donc  during  suitable  winter  weather  until  the 
Législature  should  make  an  appropriation  for  the  season's 
work.  In  January,  February  and  the  first  half  of  March 
much  effective  work  was  donc  in  the  way  of  destroying  the 
eggs  of  the  moth  upon  the  trees,  cutting  and  burning  worth- 
less,  decayed,  infested  trees  and  underbrush,  and  preparîng 
infested  localities  for  the  summer's  work.  As  the  season 
wore  on  and  most  of  the  appropriation  became  exhausted,  it 
was  found  necessary  to  further  reduce  the  number  of  men 
employed,  thus  greatly  handicapping  the  effectiveness  of  the 
work, 

The  Board  of  Agriculture  had  unanimously  adopted  and 
approved  the  report  of  the  gypsy  moth  committee,  recom- 
mending  to  the  Législature  an  appropriation  of  $200,000. 
The  Board  had  also  adopted  resolutions,  unanimously  recom- 
mending  that  whate ver  appropriation,  if  any,  the  Législature 
saw  fit  to  grant,  should  be  promptly  forthcoming,  as  the 
work  had  in  the  past  been  hîndered  nearly  as  much  by  delay 
as  by  réduction  of  the  appropriations.  The  committee  re- 
ported  to  the  Législature  on  the  work  of  the  season  of  1895, 
placing  the  report  in  the  hands  of  the  clerk  of  the  Senate 
on  the  first  day  of  the  session.     The  report  was  thus  pre- 
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sented  at  the  first  available  opportunîty,  ten  days  in  advance 
of  the  tîme  requîred  by  law,  so  that  the  Législature  might 
hâve  every  opportunity  for  the  most  speedy  action. 

In  March,  the  appropriation  of  1895  being  exhausted,  and 
the  Législature  having  taken  no  action,  most  of  the  men 
were  discharged.  This  delay  was  a  répétition  of  the  expé- 
rience of  past  seasons,  except  that  the  loss  of  time  was 
greater.  This  lapse  of  the  spring  work  was  unfortunate  in 
the  last  degree,  and  was  productive  of  most  serious  résulta. 

An  emergency  appropriation  of  $10,000,  to  continue  the 
work  until  the  Législature  should  provide  for  the  work  of 
the  season,  was  finally  granted,  and  became  available  April 
28.  With  this  amount  good  work  was  donc  during  the 
month  of  May,  in  buming  over  the  ground  in  infested  locali- 
ties  in  the  woods,  thereby  destroying  the  moth  eggs  con- 
cealed  upon  the  ground  or  near  it,  and  putting  much  of  the 
territory  into  such  condition  that  little  damage  was  donc  by 
Ihe  moth  during  the  season.  In  several  of  thèse  places  no 
caterpillars  hâve  since  appeared.  This  appropriation  was 
not  sufficient,  however,  to  do  one-half  of  the  work  that  was 
absolutely  necessary  at  that  tîme,  and  many  large  colonies 
in  forested  land,  in  the  inner  towns,  were  necessarily  neg- 
lected.  There  the  caterpillars  hatched  and  later  in  the  sea- 
son became  very  destructive.  The  appropriation  of  $90,000 
for  the  work  of  the  season,  less  than  one-half  the  sum  reo- 
ommendcd  by  the  Board,  finally  became  available  June  4. 
It  was  then  too  late  to  carry  out  the  plans  made  for  the 
season's  work.  This  delay,  together  with  the  small  amount 
of  the  appropriation,  necessitated  a  complète  change  in  those 
plans.  Moreover,  extra  work  was  made  necessary  by  the 
hatching  of  the  eggs,  which  it  had  been  planned  to  destroy 
in  the  spring  had  the  appropriation  been  available  at  that 
time.  Burlap  was  purchased  and  applied  as  quickly  as  pos- 
sible to  the  trees  in  ail  of  the  outer  towns  of  the  infested 
région,  and  in  Everett,  which  had  been  necessarily  somewhat 
neglected  the  prevîous  year.  Before  the  burlap  had  ail  been 
put  on  in  thèse  towns  the  caterpillars  had  begun  to  cluster. 
In  order  to  do  the  necessary  work  it  was  împerative  to  in- 
crease  largely  the  force  of  men  at  once,  and  to  put  ail  hands 
at  work  killing  caterpillars  under  the  burlaps  in  the  outer 
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towns.  lYhile  this  was  being  done,  the  woodland  in  the 
înner  towns  was  necessarily  neglected,  with  the  resuit  that 
in  places  where  no  egg-killing  had  been  done  earlier  in  the 
season,  owing  to  the  exhaustion  of  the  appropriation,  the 
caterpiliars  were  doing  much  damage  and  were  also  spread- 
îng  over  more  terrîtory. 

The  small  amount  of  the  appropriation  would  not  admit 
of  exterminative  work  ail  over  the  infested  territory,  and, 
in  order  to  prevent  the  moth  from  spreading  into  new  terri- 
tory,  outside  the  towns  already  infested,  the  outer  towns 
hâve  been  closely  attended  to  throughout  the  season.  The 
condition  in  thèse  towns  is  encouraging.  Most  of  the 
colonies  in  the  outer  towns  are  apparently  exterminated  and 
the  spread  of  the  moth  into  new  territory  has  been  pre- 
vented.  We  hâve,  however,  to  report  that  two  colonies 
hâve  been  found  in  Brookline,  a  town  adjoining  the  boundary 
of  the  infested  territory  as  heretofore  reported.  The  dis- 
covery  of  the  moth  in  Brookline  in  1896  is  not  to  be  taken 
în  any  sensé  as  indicating  that  the  insect  has  spread  into  that 
town  from  older  infested  territory  since  the  committee's  last 
report,  or  within  a  year.  The  two  colonies  are  not  newly 
established,  but  are  several  years  old;  and,  had  the  com- 
mittee  had  suflScient  means  to  carry  out  their  plan  inaugu- 
rated  several  years  since,  viz.,  to  carefuUy  examine  ail  towns 
contiguous  to  Ihe  outermost  infested  towns,  both  thèse 
colonies  would  hâve  been  found  before.  This  examination 
has  been  pursued  from  year  to  year  as  means  could  be  spared 
from  the  work  in  known  infested  territory,  and  Brookline 
has  this  year  had  its  first  thorough  examination.  This  work 
has  been  repeatedly  reported  as  necessary,  and  lack  of  means 
only  had  prevented  its  being  done  in  Brookline  previous  to 
1896.  An  effort  has  been  made  during  the  season  to  stamp 
out  thèse  colonies,  but  considérable  work  will  need  to  be 
expended  on  them  the  coming  year. 

Every  effort  warranted  by  the  amount  of  money  available 
has  been  made  to  prevent  injury  by  the  moth  in  the  central 
infested  towns,  and  as  far  as  possible  to  prevent  an  increase 
în  the  number  of  the  moths.  This  effort  has  been  successfiil 
in  the  înhabited  and  cultivated  territory.  The  same  cannot 
be  said  of  the  woodland,  of  which  we  hâve  heretofore  re- 
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porte<l  that  there  were  not  less  than  fifty  square  miles. 
In  several  places  in  the  woodland  the  trees  were  entîrely 
stripped  of  foliage  and  in  some  cases  the  second  crop  of 
leaves  was  eaten.  Where  the  trees  hâve  been  stripped  two 
years  in  succession  we  find  that  many  of  them  are  dying. 
This  condition  was  not  unexpected  by  the  committee.  For- 
mer reports  hâve  from  year  to  year  shown  that  the  woodland 
was  the  most  serions  menace  to  possible  extermination  and 
that  it  was  likely  to  be  found  infested  in  many  places. 

The  committee  has  each  year  warned  the  Législature 
that  with  reduced  appropriations  this  woodland  could  not 
be  attended  to  and  must  remafn  a  breeding-place  for  the 
moths,  from  which  they  would  be  likely  to  spread  into 
adjoining  territory;  and  that,  even  if  the  cultivated  land 
adjacent  to  thèse  woodlands  was  cleared  of  the  moth,  it  was 
stîU  liable  to  become  reinfested.  In  no  year  since  1892 
has  the  committee  had  an  opportunity  to  carry  out  the  plans 
made  for  the  work  of  the  following  season.  In  1893  the 
committee  asked  for  $165,000  ;  only  $100,000  was  appro- 
prîated.  In  1894  $165,000  waâ  asked  ;  $100,000  was  ap- 
propriated.  In  1895  $200,000  was  asked;  $150,000  was 
appropriated.  In  1896  $200,000  was  asked  ;  $100,000  was 
appropriated.  An  examination  of  the  reports  will  show  that 
thèse  sums  were  granted  after  long  delays,  so  late  in  the 
season  that  it  was  impossible  to  use  the  reduced  amount  to 
the  best  advantage.  The  resuit  is  that  extermination  can 
now  only  be  accomplished  by  the  expenditure  of  a  sum  verj'- 
much  larger  than  mîght  in  the  opinion  of  the  committee 
hâve  been  sufficient  had  the  recommendations  of  former  re- 
ports been  foUowed.  The  committee  feels  certain  that  an 
annual  appropriation  of  $100,000  will  not  accomplish  ex- 
termination, and  it  is  doubtful  whetber  that  sum  annually 
expended  will  prevent  the  moth  from  spreading  into  new 
territory  unless  it  is  promptly  made  available,  so  that  every 
possible  advantage  may  be  taken  of  good  weather  and  other 
favorable  conditions  to  prosecute  the  work  economically, 

The  committee  îs  on  record  in  former  reports  as  believing 
that  the  only  sure  way  to  prevent  the  moth  from  spreading 
into  new  country  is  to  do  every thing  possible  in  every  in- 
fested locality  to  completely  eradicate  the  pest.     This  is 
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still  the  unanimous  opinion  of  the  committee,  To  carry  out 
this  plan  the  committee  recommends  the  appropriation  of 
$200,000  for  the  work  of  1897.  As  the  appropriation  for 
1896  is  almost  exhausted,  in  order  to  continue  the  work 
economically  it  will  be  necessary  that  a  part  at  least  of  the 
appropriation  be  made  immediately  available;  otherwise, 
the  présent  force  of  trained  and  experienced  employées  must 
be  discharged  at  once,  and  the  very  important  work  that  can 
be  donc  only  before  the  caterpillars  hatch  out  will  again  be 
left  undone.  Leaving  this  work  undone  will  put  the  work 
of  the  whole  season  at  a  great  disadvantage,  and  in  part 
iindo  the  work  of  the  last  five  years,  The  committee  has, 
in  former  years,  sought  advice  of  the  eminent  économie 
entomologîsts  of  the  country,  and  are  warranted  in  stating 
that  the  présent  methods  of  work  are  approved  by  ail  those 
économie  entomologists  who  hâve  had  an  opportunity  to 
become  familiar  with  them. 

The  effort  of  Massachusetts  to  exterminate  this  pest  has 
attracted  wide  attention  among  the  économie  entomologists 
of  the  country,  and  with  one  accord  they  advise  a  continu- 
ance  of  the  work.  At  the  last  annual  meeting  of  the  Asso- 
ciation of  Economie  Entomologists,  held  at  Baffalo,  Aug.  22, 
1896,  after  thorough  discussion,  a  résolve  was  unanimously 
passed,  commending  the  work  already  accomplished  and  urg- 
ing  its  continuance. 

At  the  National  Farmers'  Congress,  held  at  Indianapolis, 
Ind.,  Nov.  10,  11  and  12,  1896,  the  matter  was  considered, 
and  the  following  resolution  was  adopted  :  — 

Beaolved,  That  the  Farmers'  National  Congress  views  with  alarm 
the  ravages  made  by  the  gypsy  moth  upon  the  trees  and  f oliage  in 
the  New  England  States,*  and  pétitions  the  Congress  of  the  United 
States  to  cause  an  investigation  of  the  subject  to  be  made,  and 
to  take  such  measures  for  the  extermination  of  the  pest  as  may 
seem  wise,  as  its  spread  over  the  country  would  prove  a  national 
calamity. 

The  expérimental  work  has  been  contînued  In  charge  of 
Mr.  A.  H.  Kirkland,  assistant  entomologist  to  the  committee, 

•  Tbls  is  an  error,  aa  the  gypsy  moth  in  this  country  is  conflned  to  a  small  area 
in  eastem  Massachusetts. 
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under  the  direction  of  Prof.  C.  H.  Fernald,  Particular  at- 
tention bas  been  given  to  the  investigation  of  various  forma 
of  poison,  with  a  view  to  discovering  an  insecticide  that  wiU 
be  more  effectuai  in  destroying  the  gypsy  moth  caterpillars 
than  those  poisons  heretofore  in  gênerai  use.  Considérable 
success  bas  attended  thèse  experiments,  and  insecticides  bave 
been  perfected  that  promise  to  be  of  great  value  in  future 
work.  Much  work  has  also  been  donc  in  seeking  for  and 
encouragiiig  native  parasites  that  prey  upon  the  gypsy  moth, 
and  in  studying  their  life  history,  with  the  hope  that  some- 
thing  more  may  be  found  that  will  give  effectuai  aid  in 
destroying  the  pest. 

For  détails  of  the  work  of  the  past  year,  référence  is  made 
to  the  reports  of  Prof.  C.  H.  Fernald,  entomologist,  and  E.  H. 
Forbush,  director,  presented  herewith  as  a  part  of  the  report 
ofthe  commîttee. 

The  committee  desires  to  put  on  record  hère  its  obligation 
to  Prof.  C.  H.  Fernald  and  Mr.  E.  H.  Forbush  for  the  emi- 
nently  satisfactory  manner  in  which  they  bave  discharged  the 
onerous  duties  devolving  upon  them  in  conducting  the  work 
which  the  Législature  has  entrusted  to  the  committee  of  the 
Board  of  Agriculture. 

The  foUowîng  is  the  financial  report  of  the  gypsy  moth 
committee  of  the  State  Board  of  Agriculture  for  the  year 
1896  :  — 


Financial  Report  for  1896. 

Balance  on  hand  Jan.  1, 1896, 

Emergency  appropriation,  April  28,  1896,     .      $10,000  00 
Appropriation  June  4, 1896,    ....        90,000  00 


Expenditures, 

Wm  R  Sessions,  expansés, 
Augustus  Pratt,  ex  penses, 

E.  W.  Wood,  expenses, 
John  G  Avery,  expenses, 

F.  W.  Sargent,  expenses, 
S.  S.  Stetson  expenses, 
C.  H.  Fernald,  expenses  and  remiineratioMi^ 


Amount  carried  forward^ 


$39,722  09 


■  XVVjVVV/  w 

$139,722  09 

$16  37 

85  05 

22  07 

145  96 

69  94 

67  60 

655  66 

f  1,042  63 
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AmoufU  brought  forward^ 

E.  H.  Forbush,  director,  salary,     . 
Travelling  expenses  of  director  and  men, 
Teaming,  livery  and  board  of  horses, 
"W  âges  of  employées, 
Rent  of  storehouse  and  office, 
Supplies,  tools,  insecticides,  etc.,    , 
Balance  on  hand  Jan.  1, 1897, 


11,042  53 


2,400  00 

4,793  66 

3,132  22 

104,976  87 

466  50 

14,061  56 

8.819  85 

$139,722  09 

E.  W.  WOOD, 
S.  S.  STETSON, 
JOHN  G.  AVERY, 
AUGUSTUS  PRATT, 

F.  W.  SARGENT, 

WM.  R.  SESSIONS, 

CommiUee  of  the  Board  of  Agriculture  in 
Charge  ofihe  Qypsy  Moth  Work, 
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Kbport   op   THE   Entomologist, 


To  the  Commutée  on  the  Oypsy  Moth, 

Gentlemen  :  —  Durîng  the  past  year  ail  has  been  aocom- 
plished  towards  the  extermination  of  the  gypsy  moth  that 
could  possibly  be  done,  or  that  could  hâve  been  expected 
with  the  small  amount  appropriated  by  the  last  Législature, 
For  several  years  past  the  appropriations  asked  for  thîs 
work  hâve  been  eut  down  from  one-fourth  to  one-half,  but 
no  change  has  been  made  in  the  iaw  which  requires  the  com- 
mittee  to  work  for  the  extermination  of  this  insect. 

There  is  no  question  but  that  the  gypsy  moth  is  one  of 
the  most  destructive  and  expensive  pests  that  could  hâve 
been  brought  into  this  country,  and  only  the  most  active 
and  vigorous  measures  are  of  any  avail  against  it.  It  is 
claimed,  by  some  who  hâve  little  or  no  knowledge  of  the 
matter,  that  it  is  not  possible  to  exterminate  this  insect  ; 
but  I  do  not  know  of  any  économie  entomologist,  who  has 
made  a  thorough,  personal  investigation  of  the  work,  who 
does  not  believe  that  extermination  is  possible  if  the  Légis- 
lature appropriâtes  sufficiently  large  sums  of  money,  making 
them  available  when  needed  in  the  work. 

At  the  last  meeting  of  the  Association  of  Economie  Ento- 
mologists,  held  in  Buffalo,  N.  Y.,  Aug.  22,  1896,  after  a 
fuU  discussion  of  the  work  on  the  gypsy  moth,  the  foUowing 
resolutions  were  presented  b}-  Dr.  John  B.  Smith,  professor 
of  entomology  in  Rutgers  Collège  and  entomologist  to  the 
New  Jersey  State  Agricultural  Collège  Experiment  Station, 
and  unanimously  adopted  :  — 

Eesolved,  That  in  the  opinion  of  this  association  the  work  done 
by  the  gypsy  moth  committee  in  Massachusetts  is  of  the  utmost 
importance  and  vahie,  not  only  to  that  State  but  to  ail  the  sur- 
rounding  States  and  to  the  country  at  large. 
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A  Yiew  in  the  Lyim  woods  showing  how  the  Gypsy  Moth  strips 

nearly  ail  trees  and  plants.     Many  of  thèse  trees  are 

now  dead  or  dying.    (See  page  40.) 

From  a  photograph  taken  July  10,  1806. 
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Besolvedj  That  in  our  opinion  the  cessation  of  the  work  of  that 
committee  would  be  a  national  misfortune,  and  a  failure  on  the 
part  of  the  State  of  Massachusetts  to  continue  it  would  be  a 
calamity  which  would  involve  immense  loss  to  the  people  of  that 
State  and  of  the  entire  country. 

Resolvedj  That  we  hâve  full  confidence  in  the  ability  of  the 
officers  now  in  charge  of  the  work  of  this  commission,  as  evi- 
denced  by  the  report  recently  issued,  which  contai ns  not  only 
matter  of  exti-eme  importance  to  the  économie  entomologist,  but 
of  the  highest  value  to  the  f armer  and  fruit  grower. 

TVhile  the  gypsy  moth  has  not  spread  over  the  State  at 
large,  ail  reports  to  the  contrary  notwithstanding,  it  has, 
nevertheless,  become  so  thoroughiy  established  in  its  présent 
definitely  bounded  district  in  the  eastern  part  of  this  Com- 
monwealth  that  it  will  be  no  slight  task  to  exterminate  it  or 
even  hold  it  in  check,  The  State  can  adopt  one  of  three 
courses  :  — 

Ftrst.  It  can  continue  the  policy  of  extermination,  which 
would  require  large  appropriations  for  a  term  of  years. 

Seconfl.  It  can  change  the  law,  which  now  requires  the 
committee  to  work  for  extermination,  and  adopt  the  policy 
of  holding  the  insect  in  check.  This  would  require  a  per- 
pétuai annual  appropriation. 

Tliird.  It  can  abandon  the  work  entirely,  This  would 
leave  it  for  the  cities,  towns  and  individuals  to  deal  with 
the  pest. 

It  iâ  for  the  Législature  to  décide  which  wîll  be  the  best 
and  wisest  policy  for  this  Commonwealth.  If  the  first  course 
is  adopted,  there  will  be  required  an  appropriation  of  not 
less  than  $200,000  a  year  for  a  term  of  not  less  than  five 
years,  and  then  an  appropriation  of  not  less  than  $100,000  a 
year  for  a  t^rm  of  not  less  than  five  years.  After  this  an 
appropriation  of  perhaps  $15,000  a  year  for  a  period  of  five 
years  will  be  required.  The  sum  total  of  ail  thèse  appro- 
priations for  fifteen  years  is  $1,575,000,  or  an  average  of 
$105,000  a  year.  A  man  with  taxable  property  to  the 
amount  of  $5,000,  which  is  a  little  more  than  the  average 
value  of  the  farms  in  this  State,  would  hâve  to  pay  for  the 
Support  of  this  work  an  average  annual  tax  of  21  cents  and 
7  mills,  and  this  would  amount  in  the  fifteen  years  to  $3.25. 
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If  the  Législature  should  see  fit  to  adopt  the  second  course, 
namely,  that  of  mère  restriction,  ît  would  be  necessarj  to 
appropriate  each  year  to  the  end  of  time  a  sura  of  money 
sufficient  to  prevent  the  insect  from  spreading  and  also  frora 
causing  serious  damage  in  the  infested  région.  Those  who 
are  most  familiar  with  this  insect  and  the  difficulty  in  de- 
stroying  it  estimate  the  cost  of  holding  it  in  check  at  a  much 
higher  figure  than  some  who  hâve  littie  or  no  practical  knowl- 
edge  of  the  matter.  The  cost  has  been  variously  conjectured 
and  estimated  at  from  $25,000  to  $100,000  annually.  My 
own  opinion  îs  that  the  latter  sum  would  be  required  even 
in  the  présent  infested  région;  and,  if  the  insect  should 
escape  and  spread  elsewhere,  as  it  would  probably  do  in 
time  with  the  cessation  of  exterminative  methods,  a  still 
larger  sum  would  be  necessary.  If,  however,  adopting  the 
arerage  non-scientific  view,  we  assume  that  only  $50,000 
annually  be  required  to  hold  this  insect  in  check,  I  leave  it 
for  those  who  believe  that  it  is  the  wisest  policy  for  the 
State  to  adopt  this  coui-se  to  estimate  what  the  annual  appro- 
priations of  $50,000  would  amount  to  from  now  to  the  end 
of  time.  If,  however,  we  estimate  the  cost  for  a  period  of 
foity  years,  or  from  the  time  a  man  might  take  charge  of  a 
farm  worth,  say,  $5,000,  till  the  time  he  gives  up  the  work, 
assuming  the  taxable  property  and  rate  of  taxation  to  remain 
uniformly  as  at  présent,  this  man  would  hâve  to  pay,  under 
this  proposed  restrictive  method,  an  annual  tax  of  10  cents 
and  6  miils,  which  in  forty  years  would  amount  to  $4.24. 

If,  however,  the  third  course,  that  of  abandoning  the  work 
entirely,  be  adopted,  the  gypsy  moth  will  surely  spread  not 
only  over  this  Commonwealth  but  over  the  ontîre  country. 
We  must  bear  in  mind  that  this  insect  feeds  on  nearly  ail 
plants  of  value  that  grow  in  this  State,  and  is  capable  of 
greatly  injurîng  or  even  destroying  them.  In  the  report  of 
this  committee  issued  in  January,  1894,  page  10,  it  was 
etated  that  '*A  conservative  estimate  made  by  Professor 
Fernald  places  the  probable  annual  damage  whîch  this  insect 
would  do  in  Massachusetts  alone,  if  allowed  to  spread,  at 
$1,000,000."  I  hâve  published  elsewhere  an  estimate  from 
the  most  carefully  obtained  data,  that  the  cost  of  applying . 
Paris  green  to  potatoes  to  protect  them  from  the  ravages  of 
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the  Colorado  potato  beetles  in  this  State  atone  amounts  to 
$76,000  annuaily,  —  a  sum  eqaal  to  about  one  twenty-fifth 
of  the  value  of  the  crop  ;  and  this  has  continued  for  many 
years,  with  every  prospect  that  it  will  go  on  indefioitely. 
If,  therefore,  it  costs  one  twenty-fifth  of  the  value  of  the 
potato  crop  to  apply  an  insecticide  to  protect  it  from  the 
ravages  of  the  Colorado  potato  beetle,  who  can  deny  that  it 
will  cost  quite  as  large  a  proportion  of  the  value  of  ail  the 
vegetable  products  of  the  farms,  orchards,  gardens  and  for- 
ests,  which  the  gypsy  moth  will  attack,  to  protect  them  from 
the  ravages  of  this  omnivorous  pest?  The  value  of  thèse 
products  in  this  State  for  the  year  1885,  as  given  in  the 
State  census,  is  $26,497,202,  and  one  twenty-fifth  of  this 
sum  is  more  than  $1,000,000.  It  should  be  remembered 
that  the  cost  of  applying  an  insecticide  to  a  low-growing 
plant  like  the  potato  is  far  less  than  would  be  that  of  its 
application  to  fi^it  and  forest  trees  or  grass  and  grain  fields. 
In  thèse  estimâtes  no  account  has  been  taken  of  ornamental 
trees  and  shrubs  in  this  Commonwealth,  for  the  rea^on  that 
I  hâve  no  means  of  learning  the  number  or  value  of  thèse, 
Their  estimated  value  would  dépend  largely  upon  their  loca- 
tion. Those  in  city  parks  hâve  a  far  greater  value  than 
those  along  the  sides  of  country  roads.  Professor  Lintner, 
State  entomologist  of  New  York,  informs  me  that  the  Sara- 
toga  elms  are  insured  at  $500  each. 

If  the  work  of  exterminating  the  gypsy  moth  should  be 
abandoned  by  the  State,  this  insect,  already  infesting  some 
of  the  metropolitan  parks,  would  surely  spread  not  only  to 
ail  of  the  parks  belonging  to  this  System  but  to  ail  of  those  in 
the  metropolitan  région.  In  this  case  one  of  two  things 
would  follow  :  either  the  trees  and  shrubs  of  ail  the  parks 
of  the  région  would  be  abandoned  to  thèse  voracious  insects, 
to  be  stripped  of  their  foliage,  leaving  them  as  bare  and  un- 
sightly  as  in  winter  ;  or  else  there  would  be  a  perpétuai  war 
against  them  by  park  commissiohers, 

I  hâve  no  data  from  which  to  estimate  what  the  cost  of 
such  work  would  be,  but  even  a  superficial  survey  of  the 
problem  would  very  quiekly  convince  one  that  it  would  be 
enormous.  If  every  tree  and  shrub  in  the  parks  of  the  en- 
tire  metropolitan  System  must  be  sprayed  with  an  insecticide 
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during  the  time  thèse  insects  are  in  the  Caterpillar  stage»  ail 
the  trees  burlapped  during  the  same  time  and  the  caterpillars 
gathered  under  them  destroyed  daily,  we  can  see  at  once, 
without  making  a  doser  estimate,  that  the  annual  expense  to 
cities  and  towns  in  the  metropolitan  district,  one-half  of 
which  would  hâve  to  be  paid  by  the  city  of  Boston  alone, 
would  be  far  greater  than  would  be  the  case  if  the  polîcy  of 
extermination  should  be  pursued. 

From  the  facts  and  figures  given  above  it  will  be  readily 
seen  that  the  policy  of  extermination,  with  the  fuU  amounts 
called  for  each  year  by  the  committee,  is  the  wisest  and  most 
economical  course  that  can  possibly  be  pursued;  and  that 
the  policy  of  merely  holding  the  insect  in  check  will  inevi- 
tably  end  in  the  abandonment  of  the  work  by  the  State,  and 
the  expense  of  destroying  this  insect  will  fall  upon  every 
land  owner,  every  householder,  if  he  has  any  trees  or  shrubs 
on  his  premises,  and  even  on  every  tax  payer,  who  will  hâve 
to  pay  hîs  part  towards  the  expense  of  fighting  this  insect  in 
the  public  parks  and  grounds  of  the  city  or  town  in  which 
he  résides. 

RespectfuUy  submitted, 

C.  H.  FERNALD. 
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A  View  showing  forest  trees  stripped  by  the  Gypsy  Moth« 

From  a  photoffrapli  taken  in  Medford,  July  10, 1806,  in  the  Mlddlesex  Pella 
Réservation,  Metropolitan  Park  System. 
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FiBLD    Direotor's    Report. 


îb  the  CkmimiUee  on  the  Qypsy  Moth, 

Gentlebien: — In  the  first  three  months  of  1896,  much 
good  work  was  done  during  favorable  weather,  with  the 
limîted  force  at  my  command.  The  eggs  of  the  moth  were 
treated  where  they  were  found  above  the  *'  snow  line  "  on 
trees  and  other  objecta.  Dead  or  dying  trees  in  infested 
localities  were  eut  and  bumed,  when  other  work  could  not 
be  done  to  advantage.  When  the  snow  was  not  too  deep, 
tiie  undergrowth  was  cleared  from  infested  places  in  the 
woodland.  The  cavities  in  orchard  trees  were  -filled  or 
.covered.  Loose  bark  and  dead  limbs  were  removed  where 
tiie  necessities  of  the  work  demanded,  and  the  infested 
localities  were  put  in  a  good  défensive  condition  and  pre- 
pared  for  the  summer's  work,  so  far  as  this  could  be  done  by 
the  nnmber  of  men  that  could  be  employed  with  the  re- 
mainder  of  the  appropriation  of  1895.  Very  little  work  was 
done  during  storms,  or  when  the  snow  lay  deep  upon  the 
ground. 

The  delay  in  making  the  appropriation  rendered  impossible 
ihe  carrying  out  of  our  plans  for  the  work  of  the  season.     A 
few  colonies  were  known  in  the  outer  towns  where  the  moth 
^hàà  been  nearly  exterminated.     It  had  been  planned  to  enter 
'  tiieee  colonies  as  soon  as  the  condition  of  the  weather  should 
permit  in  the  spring,  and  to  clearthem  up  and  do  such  work 
•8  would  ensure  the  complète  extermination  of  the  moth  in 
them  during  the  season  of  1896.     Much  of  this  work  had  to 
be  abandoned.     This  in  some  cases  postponed  the  extermina- 
tion of  the  moth  there  to  another  year. 
When  it  was  seen  that  there  would  be  great  delay  in 
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making  an  appropriation  for  the  year^s  work,  the  remainder 
of  the  appropriation  of  1895  was  used  as  far  as  it  would  go 
in  some  of  the  badly  infested  localities,  by  destroying  the 
eggs  of  the  moth  there  and  thus  preventing  any  outbreak  of 
caterpillars  which  might  otherwise  occur  in  the  spring  and 
summer,  should  the  appropriation  be  so  long  delayed  as  to 
prevent  any  further  work  being  done.  Most  of  the  field 
work  was  discontinued  in  March,  and  nearly  ail  the  men 
were  discharged  for  lack  of  money  to  pay  their  wages. 

When  the  emergency  appropriation  of  $10,000  became 
available,  April  28,  it  was  applied  in  destroying  the  eggs  on 
the  trees  in  the  worst  infested  localities,  and  in  burning  over 
the  ground  to  destroy  the  scattered  eggs  of  the  moth  in  col- 
onies where  this  work  was  deemed  most  necessary.  The 
work  was  begun  at  once  in  the  outer  towns.  But  the  cater- 
pîllars  were  then  already  beginning  to  hatch  ont.  Before 
the  burning  had  progressed  far  toward  the  centre,  they  were 
going  up  the  trees.  For  this  reason  the  burning  ceased  to 
be  effective  and  was  discontinued.  The  lapse  of  this  work 
was  seriously  felt  later. 

AU  through  the  month  of  May  the  caterpillars  were  hatch- 
ing  out  and  spreading  abroad  from  those  worst  infested  local- 
ities in  the  central  towns,  where,  on  account  of  the  delay  of 
the  appropriation,  little  or  no  winter  work  had  been  done. 
The  weather  of  the  two  previous  years  had  been  particularly 
fevorable  for  a  great  increase  of  the  moth,  and  many  fore- 
bodings  were  felt  as  to  what  might  resuit  from  the  enforced 
delay.  The  season  of  1896  also  presented  favorable  con- 
ditions for  the  multiplication  of  the  moth,  and  the  worst 
fears  were  partly  realized  in  the  stripping  and  death  of  trees 
in  the  woodlands,  and  in  the  spreading  of  the  caterpillars 
therefrom  over  territory  in  the  central  towns  which  had  been 
previously  cleared  at  great  labor  and  expense. 

Some  badly  infested  localities  in  the  central  towns  had 
been  carefuUy  treated  during  the  fall  and  winter,  everj^thing 
possible  but  the  burning  having  then  been  done.  This  it 
was  intended  to  do  in  the  spring,  as,  the  leaves  having  fallen 
from  the  trees  during  the  fall  and  winter,  a  ground  fire  would 
then  be  most  effective.  In  some  of  thèse  colonies  where  the 
burning  was  not  done  the  scattered  eggs  on  the  ground 
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among  the  dead  leaves  produced  a  sufficient  namber  of 
caterpillars  to  strip  the  foliage  entirely  from  the  trees  in  the 
centre  of  each  colony,  so  that  ail  the  labor  of  the  season  of 
1895  served  only  to  prevent  the  increase  of  the  colonies,  and 
failed  to  contribute  to  the  progress  of  extermination.  The 
number  of  the  moths  remained  about  the  same,  and  they  did 
qoite  as  much  injury  in  thèse  colonies  in  1896  as  in  1895. 

When  in  June  the  reduced  appropriation  for  the  season's 
work  became  available,  there  was  no  time  to  do  more  than 
put  on  the  burlap  in  the  outer  towns  before  the  caterpillars 
began  to  cluster  beneath  it.  In  many  of  the  colonies  where 
the  eggs  had  hatched  in  April  and  May,  and  the  catei*pillars 
had  scattered  so  as  to  extend  the  limits  of  the  colonies  and 
increase  the  number  of  infested  trees,  it  became  necessary  to 
put  on  a  much  larger  number  of  burlaps  than  last  year. 
Afler  June  20  no  time  remained  for  putting  on  burlaps,  for 
it  required  ail  hands  to  properly  attend  Ihose  already  on, 
otherwise,  those  put  on  would  not  hâve  accomplished  their 
object.  Therefore,  for  lack  of  time  and  means  no  burlaps 
were  put*  on  the  trees  in  the  central  towns  excepting  in 
Everett  and  on  a  few  estâtes  elsewhere,  mostly  where  the 
property  owners  attended  them.  The  défoliation  and  serions 
injury  and  even  death  of  many  trees  which  occurred  during 
the  summer  might  hâve  been  prevented  by  burlapping  thèse 
trees  and  killing  the  caterpillars,  had  the  appropriation  been 
made  in  season. 

SuccEssFuii  Spraying. 

The  results  reached  in  1895  with  arsenate  of  lead  suggested 
a  trial  with  this  insecticide  on  a  larger  scale  during  1896. 
It  was  used  on  fruit,  shade  and  forest  trees,  at  a  strength  of 
twenty  pounds  to  one  hundred  and  fifty  gallons  of  water, 
with  glucose  added.  In  one  locality  in  the  Middlesex  Fells 
the  trees  had  been  entirely  defoliated  during  part  of  the  sum- 
mer of  1895.  This  place  was  chosen  for  expérimental  spray- 
ing. No  work  was  done  in  this  colony  during  the  winter  of 
1895-96,  and  the  eggs  therefore  hatched  in  the  spring.  The 
colony  was  situated  in  a  grove  of  young  trees,  mostly  oaks, 
averaging  some  thirty  feet  in  height.  The  trees  on  several 
acres  were  sprayed.     At  the  time  of  spraying,  although  the 
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caterpillars  were  large  and  numerous  and  had  destroyed 
much  of  the  foliage  before  this  work  was  begun,  the  insecti- 
cide was  very  eifective,  and  the  resuit  at  the  close  of  the 
season  was  that  the  eggs  deposited,  as  compared  with  those 
deposited  the  previous  season,  were  as  one  (or  less  than  one) 
to  one  hundred.  Most  of  the  egg-clusters  were  small,  con- 
taining  few  eggs.  This  indicated  a  lack  of  vitality  and 
development  in  the  parent  moths.  Similar  results  were  ob- 
tained  in  other  localities.  Little  injury  was  done  to  the  foli- 
age by  spraying,  and  the  insecticide  remained  on  the  leaves 
throughout  the  season.  Our  experiments  with  other  new 
insecticide  mixtures  give  promise  of  equally  good  or  better 
results. 

While  the  spraying  was  in  opération,  improvements  were 
made  in  the  apparatus.  A  relief  valve  was  attached  to  each 
pump,  to  regulate  the  pressure,  thus  saving  labor  in  pump- 
ing,  as  well  as  doing  away  with  unnecessary  straîn  on  the 
hose  and  couplings.  Experiments  hâve  also  been  made  with 
intent  to  improve  the  effectiveness  of  the  pumps,  and  to  save 
labor  by  using  horse-power,  steam  power  or  compressed  air. 
We  are  now  directing  efforts  to  invent  and  improve  machin- 
ery  by  which  both  the  cost  and  labor  of  spraying  large  trees 
may  be  reduced,  and  by  which  spraying  may  be  made  more 
effective..  Experiments  in  improvîng  the  buming  machinery 
are  also  in  progress. 

The  Fall  Work. 

When  the  burlapping  season  was  over  and  the  eggs  of  the 
moth  were  deposited,  most  of  the  force  was  concentrated  in 
badly  infested  localities,  where  the  men  were  engaged  in  de- 
stroying  the  eggs  of  the  moth  until  most  of  the  foliage  had 
fallen  from  the  deciduous  trees.  Then  the  larger  part  of  the 
force  was  sent  into  tho  outer  towns,  and  used  in  inspect- 
ing  those  portions  of  such  towns  which  stood  most  in  need  of 
an  examination,  or  in  working  for  tho  extermination  of  the 
moth  in  those  colonies  where  the  moth  had  not  already  been 
exterminated.  When  the  snow  came  most  of  the  men  were 
again  concentrated  in  the  badly  infested  localities  in  the  inner 
towns,  where  everything  was  done  that  could  be  done  with 
the  small  balance  of  the  appropriation  then  remaining. 
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The  Condition  of  the  Intested  Région. 

The  condition  of  the  înfested  territory  is  now  better  known 
than  ever  before.  Because  of  inadéquate  appropriations,  it 
bas  been  impossible  in  any  one  year  to  înspect  thoroughly 
the  entire  territory  ;  therefore  no  detailed  report  of  the  con- 
dition of  the  infested  towns  bas  ever  been  published.  The 
présent  report  may  be  considered  as  approximately  accurate, 
for  the  appropriation  of  $150,000,  made  in  1895,  although 
not  providing  for  ail  the  work  necessary,  made  possible  a 
thorough  inspection  of  nearly  ail  the  towns  in  the  infested 
région  during  that  year  and  the  early  part  of  1896.  The 
outer  tier  of  towns  in  the  infested  région  bas  been  looked 
over  far  more  carefiilly  within  the  past  two  years  than  ever 
before.  Thèse  towns  were  nearly  ail  given  a  tree-by-tree 
inspection  in  1895,  or  in  the  winter  of  1895-96,  and  most 
of  those  which  did  not  then  bave  a  thorough  inspection  bave 
been  inspected  during  the  fall  of  1896. 

Beverly, 

Beverly  îs  the  eastemmost  place  which  bas  been  found  in- 
fested. Several  colonies  were  found  in  1891  and  in  1892, 
and  one  was  found  in  1894.  No  moths  bave  been  found  in 
the  city  during  the  past  year,  although  the  localities  pre- 
vîously  infested  bave  been  carefully  looked  after,  and  the 
greater  part  of  that  portion  of  the  city  which  bas  been  most 
exposed  to  înfestation  bas  been  carefully  searched. 

8alem. 

Many  colonies  of  the  moth  were  found  scattered  over  the 
main  streets  and  roads  of  Salem  in  the  fall  of  1891.  A 
more  extended  inspection,  later,  showed  that  there  were  also 
numerous  colonies  in  Salem  Great  Pastures  and  a  few  in  the 
woods.  Nearly  ail  the  colonies  thiit  bave  been  found  near 
the  centre  of  population  bave  been  exterminated,  one  of  the 
worst  being  at  Harmony  Grove  Cemetery.  As  much  as  was 
feasible  with  the  means  provided  bas  been  done  to  exter- 
minate  the  colonies  found  in  the  pastures.  In  naany  cases 
Uns  work  bas  been  a  success,  in  others  the  lack  of  money 
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bas  resulted  in  a  cessation  of  the  work  and  a  conséquent 
fiedlure  to  exterminate.  The  woodland  colonies  hâve  been 
carefuUy  treated.  Most  of  the  known  colonies  in  Salem 
hâve  been  thoroughly  examined  during  the  présent  year. 
Salem  is  now  in  far  better  condition  as  regards  the  gypsy 
moth  than  in  former  years,  but  some  colonies  in  the  pastures 
should  be  bumed  over  before  the  eggs  hatch  in  the  spring. 

Marblehead. 

Marblehead  was  found  infested  in  1891,  and  several  col- 
onies bave  been  found  there  since.  Only  two  caterpillars 
were  found  in  the  town  in  1895.  A  carefiil  inspection  made 
during  the  fall  of  1896  bas  shown  one  small  colony  in  tiie 
south-eastern  portion  of  the  town,  near  Swampscott,  and 
two  egg-clusters  near  the  centre.  The  work  of  this  winter 
ought  to  exterminate  the  moth  from  Marblehead,  but  it  must 
be  careftilly  watched,  as  it  adjoins  other  infested  towns. 

Swampsœtt. 

In  the  summer  of  1891  the  gypsy  moths  swarmed  in  cer- 
tain parts  of  Swampscott.  They  were  found  in  small  colo- 
nies along  the  roads,  and  had  penetrated  into  the  woods, 
where  the  largest  colonies  were  found.  The  largest  colony 
in  the  town  and  one  of  the  worst  in  the  infested  région  has 
been  entirely  cleared  during  the  past  five  years,  and  no 
moths  are  now  found  there.  The  colony  covered  an  area 
of  about  one  hundred  acres,  a  large  part  of  which  is  wood- 
land. There  is  a  smaller  colony  also  in  the  woodland  which 
needs  attention.  Outside  of  this,  there  were  three  localities 
in  which  the  moths  were  found  in  the  fall  inspection.  Thèse 
bave  been  examined  and  the  eggs  destroyed.  Most  of  the 
town  bas  been  thoroughly  inspected  during  1896. 


^ahant. 

Nahant  bas  also  been  carefuUy  gone  over  this  year,  and 
no  moths  bave  been  found  there.  In  past  seasons  small 
colonies  of  the  moth  bave  been  exterminated  in  this  town. 


Digitized  by 


Google 


THE  GYPSY  MOTH.  23 


Winthrcp. 

Wînthrop  was  foond  to  be  generally  infested  in  1891  and 
1892.  It  has  shown  a  continuai  improvement  from  year  to 
year,  and  durîng  the  past  autumn  has  been  carefully  in- 
spected.     Only  three  small  egg-clusters  were  found. 


Boston. 

No  gypsy  moths  hâve  ever  been  foond  in  the  business 
part  of  the  city.  There  is  very  little  sustenance  for  leaf- 
feeders  there,  except  on  occasional  street  trees  and  in  the 
parks.  In  the  residential  portion,  however,  many  colonies 
of  the  moth  hâve  been  found.  That  part  of  East  Boston  on 
Breed's  Island  known  as  Orient  Heights  was  found  badly  in- 
fested in  1891,  but  from  year  to  year  there  has  been  a  steady 
improvement  in  its  condition.  With  the  exception  of  one 
colony,  the  moths  appear  to  be  exterminated  there.  The 
major  part  of  East  Boston  was  not  so  badly  infested,  and 
at  présent  only  one  colony  is  known  there.  The  only  re- 
maining  colony  known  in  South  Boston  has  been  carefully 
gone  over  the  présent  year,  and  appears  to  be  cleared.  No 
raoths  hâve  been  found  in  the  south  end  of  Boston  since  1895. 
The  greatest  swarm  found  in  Boston  was  in  the  Dorchester 
district,  one  locality  there  yieldîng  eighteen  bushels  of  cater- 
pillars  in  a  short  time.  This  district  is  now  nearly  free  from 
the  moth.  Only  one  caterpillar  has  been  found  this  year  in 
the  Roxbury  district,  which  was  considerably  infested  in 
1894.  In  1893  an  old  colony  was  found  in  Franklin  Park, 
which,  on  account  of  the  nature  of  the  ground,  was  very 
difficult  to  exterminate.  No  moths  hâve  been  found  in  the 
park  during  the  présent  year.  This  locality,  however,  should 
be  carefully  watched. 

Brighton  was  found  to  be  infested  in  1891.  AU  of  the 
widely  dispersed  colonies  in  this  district  now  appear  to  be 
exterminated.  No  moths  hâve  been  found  in  Charlestown 
in  1896. 

A  search  of  Boston  was  made  in  1895,  but  no  careful  in- 
spection of  the  whole  city  and  its  suburbs  has  been  attempted 
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in  1896,  for  the  means  provided  were  not  sufficient  to  do 
tbîs  and  attend  to  other  work  which  was  more  pressing. 

Brookline. 

Two  colonies  of  the  moth  were  found  in  1896  in  Brookline. 
A  thorough  inspection  of  the  tovvn  is  now  in  progress.  So 
far,  no  moths  hâve  been  found  outside  of  thèse  two  colonies. 
Thèse  colonies  were  of  several  years'  growth,  and  would  hâve 
been  found  before  had  means  been  provided  from  year  to 
year  to  inspect  thoroughly  ail  the  outer  towns.  On  account 
of  the  nature  of  the  ground  and  the  fact  that  the  moths  were 
first  found  late  in  the  season,  it  is  improbable  that  thèse 
colonies  hâve  been  exterminated. 

Watertown. 

Several  moth  colonies  were  found  in  Watertown  in  1891 
and  in  1892,  and  more  were  found  later.  Some  of  them 
were  so  situated  as  to  render  extermination  extremely  diffi- 
cuit.  Much  careful  work  has  been  donc  in  thèse  colonies. 
Only  two  places  were  found  infested  in  this  town  in  1896. 
One  is  an  extension  of  a  Cambridge  colony,  situated  near 
the  Watertown  line  ;  the  other,  where  only  two  caterpillars 
were  found,  is  also  in  the  eastern  part  of  the  town. 

Waltham, 

In  only  one  colony  in  Waltham  hâve  any  moths  been 
found  in  1896,  ail  the  old  colonies  having  been  exterminated 
previous  to  1895.  A  careful  search  of  the  town  in  that  year 
revealed  one  colony  in  the  woods,  which  has  since  been 
carefully  watched,  burlapped  and  treated  in  such  a  way  that, 
if  it  is  not  already  exterminated,  it  should  be  by  the  work  of 
another  summer. 

Lexington. 

The  greater  portion  of  Lexington  appears  to  be  cleared, 
although  the  moth  formerly  existed  there  in  many  colonies 
scattered  over  the  tovvn.  There  are  two  colonies  in  the 
woodiand  in  the  northern  part  of  the  town,  in  which  nearly 
everything  possible  has  already  been  done  to  destroy  ail 
forms  of  the  moth  and  to  put  the  colonies  in  a  condition  for 
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the  most  careful  work  another  year.  If  any  caterpillars 
appear  in  thèse  colonies  when  the  eggs  hatch  in  the  spring, 
there  will  be  little  difficulty  in  destroying  them  ail  at  that 
time.  But  few  caterpillars  hâve  been  found  during  the  sum- 
mer  in  East  Lexington  village,  where  a  large  and  diflBcult 
colony  was  formerly  located.  The  eastern  corner  of  Lex- 
iûgton  extends  into  one  of  the  badly  infested  spots  in  the 
woodland,  of  which  reports  hâve  been  previously  made. 
There  were  many  trees  infested  in  some  of  the  woodland 
colonies  this  year.  Much  work,  however,  was  done  there, 
and  thèse  colonies  ail  now  appear  to  be  in  good  condition. 
If  suflScient  work  can  be  done  there  during  this  winter  and 
in  the  early  spring,  pothing  is  to  be  feared  from  them. 

Burlington. 

The  only  colony  in  Burlington  in  which  the  moth  was 
found  in  considérable  numbers  in  1896  was  discovered  in 
1895  in  the  woodland.  This  colony  has  been  carefiilly 
attended  and  watched  during  the  summer,  the  undergrowth 
cleared  out  in  the  fall,  and  everything  done  to  destroy  the 
moth  and  put  the  locality  in  the  best  possible  condition  for 
another  thorough  inspection  in  1897.  The  northem  part 
of  the  town  needs  a  tree-by-tree  inspection. 

Wobum. 

Wobum  was  carefully  examined  in  1895.  AU  the  known 
colonies  hâve  been  watched  and  worked  over,  and  no  moths 
are  now  known  to  exist  in  the  town  except  in  the  south- 
westem  portion,  near  the  Winchester-Lexington  boundary, 
where  more  work  is  needed.  In  this  région  the  large  and 
dangerous  colony  reported  to  the  Législature  last  year  has 
been  annihilated  by  fire. 

Reading. 

No  moths  hâve  been  found  in  Reading  for  the  past  two 
years.  AU  the  known  colonies  appear  to  hâve  been  stamped 
out.  They  hâve  been  carefully  watched.  An  inspection  of 
the  town  is  now  going  on.  The  southem  and  central  por- 
tions, contigaous  to  other  infested  towns,  hâve  now  been 
examined. 
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Lynnfidd. 

In  ail  the  widely  Bcattered  colonies  in  Lynnfield,  known 
before  1894,  the  moths  were  exterminated  in  that  year  or 
previously.  A  thorough  examination  of  the  southem  part 
of  the  town  in  1895  revealed  several  colonies  in  the  wood- 
land.  Some  of  thèse  were  extensions  of  Saugus  colonies. 
Others  had  existed  in  the  woodland  for  several  years,  but 
there  had  been  no  woodland  inspection,  except  along  roads 
and  paths,  on  account  of  lack  of  money.  Thèse  wood  col- 
onies hâve  already  been  nearly  exterminated.  They  hâve 
ail  been  carefiiUy  treated,  the  brush  has  been  eut  ont  and 
burned,  and  they  hâve  been  burlapped  for  two  years.  In 
some  of  them  no  moths  hâve  been  found  this  year,  in  others 
only  a  few  hâve  been  found.  A  search  of  ail  the  woodland 
in  the  town  is  now  in  progress.  In  this  search  only  one 
small  colony  has  been  found  thus  far  outside  of  those  hereto- 
fore  known.  The  situation  of  the  town,  the  extent  of  its 
woodland  and  its  popularity  as  a  place  for  outings  and  pic- 
nics  (potent  factors  in  the  distribution  of  the  moth)  may  be 
named  as  reasons  why  it  should  be  carefiiUy  watched. 

Peabody, 

Nearly  ail  the  moth  colonies  which  were  found  scattered 
over  Peabody,  in  1891  and  since,  hâve  been  exterminated. 
Only  three  are  now  known.  One  is  a  large  woodland  col- 
ony, which  it  may  take  some  time  yet  to  exterminate. 

Danvers, 

Only  two  colonies  of  the  moth  bave  ever  been  found  in 
Danvers.  One  of  thèse  was  on  the  Salem  line  ;  the  other  on 
the  Beverly  line,  extending  over  into  and  mostly  in  Beverly. 
Thèse  hâve  both  been  exterminated. 

Lynn. 

Lynn  was  found  infested  in  1891,  and  the  moth  colonies 
were  generally  scattered  over  the  city.  At  one  time  there 
were  over  twelve  hundred  estâtes  infested,  mostly  în  and 
about  the  centre  of  population.     The  condition  of  the  city 
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bas  been  improving  of  late  years  until  1896,  when  during 
the  £a11  inspection  of  the  known  colonies  eggs  hâve  been 
found  on  only  one  estate  of  the  twelve  hiindred. 

For  several  years  it  has  been  known  that  the  gypsy  moth 
has  obtained  a  foothold  in  the  public  park  known  as  the 
*'  Lynn  Woods.**  This  woodland  has  been  inspecfed  from 
time  to  time,  but  it  should  hâve,  as  soon  as  possible,  a  more 
thorough  and  careful  inspection  than  the  resources  provided 
hâve  previously  allowed.  During  June  of  the  présent  year 
a  colony  was  found  by  an  inspector,  where  the  caterpillars 
had  become  so  numerous  as  to  strip  the  leaves  from  the 
trees  and  ail  végétation  over  a  small  area.  It  is  probable 
that  there  may  be  a  répétition  of  this  occurrence  in  other 
portions  of  the  woodland,  unless  a  careful  and  thorough 
inspection  of  the  whole  tract  is  made  before  the  eggs  hatch 
in  the  spring.  The  known  colonies  in  the  woods  hâve  ail 
been  carefiilly  looked  after,  so  that  there  is  no  danger  of 
serious  injury  resulting  to  the  park  from  them.  If  means 
are  provided,  the  entire  wood  can  be  freed  from  the  moth 
in  a  comparatively  short  time. 

Wahefield. 

Wakefield  was  found  generally  infested  in  1891  and  in 
1892.  Colonies  were  scattered  about  over  the  inhabited 
part  of  the  town,  and  also  in  the  woods.  The  condition  of 
the  town  has  been  greatly  improved  from  year  to  year,  until 
at  the  présent  time  only  five  colonies  are  known  there,  and 
in  thèse  only  a  very  few  moths  hâve  been  found  this  year. 

Stoneham, 

In  1891  the  central  part  of  Stoneham  was  found  to  be 
more  or  less  infested  by  the  moths,  and  a  later  inspection 
showed  that  the  woodland  of  the  south-eastem  part,  adjoin- 
ing  Melrose,  was  also  more  or  less  infested,  and  that  colonies 
were  scattered  through  the  northern  end  of  the  town.  The 
condition  there  and  in  the  central  part  of  the  town  has  been 
improved  from  year  to  year,  and  in  the  northern  part  the 
moths  appear  to  hâve  been  exterminated.  The  moths  hâve 
been  found  in   only  two  localities  in  the  centre  in  1896. 
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The  greatest  danger  of  an  increase  and  spread  of  the  moth 
lies  now  in  the  Middiesex  Fells  région,  adjoining  Medford 
and  Meirose.  Careful  and  thorough  work  should  be  done 
there  as  soon  as  possible. 

Winc?iester. 

The  moths  were  early  found  to  be  scattered  throughout 
the  Winchester  village,  and  a  later  inspection  showed  that 
they  had  penetrated  into  the  woods,  not  only  in  the  south- 
eastem  section,  near  the  Middiesex  Fells,  but  also  in  the 
western  portion  of  the  town,  lying  near  Wobum  and  Lex- 
ington  and  noith  of  western'  Arlington.  This  woodland  is 
a  portion  of  one  of  the  badly  infested  wooded  localities 
reported  a  year  ago  to  the  Législature,  wîth  an  urgent 
recommendation  that  sufficient  money  be  appropriated  to 
make  it  possible  to  prosecute  actively  the  work  of  extermina- 
tion therein.  Careful  work  has  been  done  in  the  western 
Winchester  woods,  with  the  resuit  that  very  few  moths  are 
now  found  there.  The  work  should  be  foUowed  up  during 
the  winter  by  such  cutting  and  burning  as  is  necessary  and 
can  be  done  to  advantage,  and  the  remaining  eggs  should  be 
destroyed  before  the  coming  spring.  There  has  been  a 
great  improvement  in  the  condition  of  Winchester  the  past 
year,  and  lîttle  has  been  found  in  the  centre  of  the  town 
during  the  past  two  years,  although  several  bad  colonies 
were  formerly  known  there. 

Arlington. 

In  1891  a  few  of  the  worst  infested  localities  in  the  région 
were  found  in  Arlington,  the  woodland  being  infested,  as 
as  well  as  the  open  and  cultîvated  land.  The  moths  were 
found  scattered  throughout  the  town.  Since  that  tîme  they 
hâve  been  almost  entirely  cleared  from  the  eastem  part,  but 
in  the  woodland  adjoining  Lexington  and  Winchester  there 
remains  considérable  work  to  be  done.  An  advance,  how- 
ever,  has  been  made  there  from  year  to  year. 

Belmont. 
Belmont  was  one  of  the  towns  found  infested  by  the  first 
Gypsy  Moth  Commission  in  1890.     The  first  work  done  un- 


Digitized  by 


Google 


THE  GYPSY  MOTH.  S9 

der  the  second  commiBsion  was  to  enter  and  inspect  a  portion 
of  the  town  and  to  destroy  wbat  egg-clusters  were  fonnd. 
Many  oolonies  were  immediately  located,  most  of  tbem  of 
several  years'  standing.  The  inspection  of  the  town  which 
foilowed  showed  that  the  moths  were  not  only  distributed 
aloDg  the  roads  and  on  the  farms,  but  also  in  the  woods. 
Handicapped  by  insufficient  means,  we  hâve  found  it  impos- 
sible to  do  ail  the  work  required  in  sorae  of  the  woodland 
coloDies,  but  most  of  them  are  in  good  condition.  Many  of 
the  Belmont  colonies  hâve  been  exterminated.  There  are 
stîll  several  colonies  in  the  town  which  need  immédiate 
attention. 

Cambridge. 

One  large  colony  was  found  in  Cambridge  in  1890,  which 
was  so  situated  as  to  facilitate  the  distribution  of  the  moth 
over  the  city.  The  search  of  the  city  made  in  1891  showed 
that  the  moths  had  been  scattered  over  most  of  the  western 
portion,  as  well  as  ail  about  Harvard  Square.  A  few  colo- 
nies hâve  been  found  in  Cambridgeport.  The  work  has  re- 
sulted  in  a  graduai  improvement  in  the  condition  of  the  city, 
80  that  now  the  moths  hâve  been  exterminated  from  most  of 
the  colonies  originaQy  known.  During  the  past  year  scat- 
tered  caterpillars  hâve  been  found,  particularly  in  the  western 
part  of  the  city.  Cambridge  should  hâve  a  thorough  inspec- 
tion at  once,  for  by  carefiil  work  the  moths  there  can  soon 
be  exterminated. 

SomervUle. 

In  1891  the  moths  were  found  scattered  in  colonies  through- 
out  the  greater  portion  of  Somerville.  They  were  in  consid- 
érable numbers  in  West  Somerville.  There  has  been  a  steady 
improvement  in  the  condition  of  the  city.  Ail  the  known 
colonies  hâve  been  carefully  attended  in  1896,  and  much 
work  has  been  donc  in  covering  holes  in  trees  in  infested 
localities  and  preparing  them  for  another  season's  work. 
The  moth  has  been  exterminated  in  nearly  ail  the  known 
colonies. 

Chelsea. 

Chelsea  was  found  infested  by  the  first  commission  in  1890. 
There  were  some  badly  infested  localities,  and  the  moth  colo- 
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nies  were  found  soattered  generally  aboat  the  city  in  189 !• 
Most  of  the  colonies  in  Chelsea  bave  been  exterminated 
within  the  last  three  years.  The  city  has  been  entirely  în- 
spected  dnring  the  fall,  and  only  a  very  few  egg-clusters 
bave  been  found  there. 

Révère. 

The  first  inspection  of  llevere,  in  1891,  showed  that  the 
moths  were  în  ail  parts  of  the  town  except  upon  the  sait 
marsh,  where  none  were  found.  The  work  of  the  past  three 
years  în  Eevere  has  been  quite  effective,  and  only  one  egg- 
cluster  has  been  found  there  in  the  last  inspection. 


8augus. 

In  the  inspection  of  1891  colonies  of  the  moth  were  found 
in  Saugus  along  the  principal  roads  leading  through  the  town 
from  Malden,  Melrose  and  Révère  to  Lynn  ;  and  many  other 
colonies  were  found,  not  only  in  the  village,  but  in  the  farm- 
ing  section  of  the  town.  Careful  inspection  of  the  woods 
was  not  made  until  later.  The  inspection  of  the  woodlands 
in  Saugus  and  other  central  towns  was  always  more  or  less 
incomplète,  on  account  of  inadéquate  resources  ;  but  colonies 
were  found  in  the  woodlands  during  1893,  1894  and  1895, 
showing  that  thèse  woodlands  were  more  or  less  infested, 
and  in  some  cases  the  colonies  were  quite  large.  For  lack 
of  sufficient  means  we  hâve  not  been  able  to  do  ail  the  work 
that  was  required  in  thèse  colonies,  and,  as  a  conséquence, 
although  a  great  deal  of  time  has  been  expended  on  them  and 
they  hâve  been  partially  held  in  check,  they  bave  increased 
and  extended  their  limits,  so  that  they  now  not  only  threaten 
to  extend  stîll  farther  into  the  Saugus  woods,  but  to  reinfest 
Lynn,  Salem,  Swampscott  and  other  places  where  the  moth 
is  now  nearly  exterminated.  If  the  work  of  extermination 
is  to  be  continued  with  any  prospect  of  success,  it  is  an  abso- 
lute  necessity  that  the  eggs  in  this  woodland  be  destroyed 
before  the  caterpillars  hatch  out  in  the  spring.  This  it  will 
be  impossible  to  do  without  an  immédiate  and  adéquate 
appropriation. 
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Mélrose. 

In  1891  Meirose  was  found  to  be  consîderably  infested. 
Many  bad  colonies  were  found  then  and  later  in  the  vilk^es 
and  voodlands.  At  the  présent  time  ail  the  northern  part 
of  the  town  has  been  carefully  gone  over,  and  very  few 
moths  hâve  been  found.  A  large  amount  of  work  remains 
to  be  done  in  the  southem  portion,  especîally  in  the  wood- 
lands,  and  much  work  might  profitably  be  done  there  during 
the  présent  winter  and  the  spring  of  1897.  Careful  inspec- 
tion now  begun  should  be  continued  and  finished  before  the 
eggs  hatch  in  the  spring. 

Màlden. 

The  western  portion  of  Maîden,  being  contiguous  to  that 
portion  of  Medford  where  the  moth  was  first  introduced, 
early  became  infested,  and  Edgeworth  in  1891  was  literally 
overrun  by  the  caterpillars.  Much  careful  work  was  then 
done  in  destroying  egg-clusters  and  caterpillars,  and  this  has 
been  foUowed  up  year  by  year  sufllciently  to  hold  the  moth 
in  check  throughout  the  entire  city.  Very  little  injury  to 
the  foliage  has  been  done  since  1891,  except  in  a  few  cases. 
During  the  présent  year  there  was  an  outbreak  in  the  southem 
part  of  the  city,  near  the  city  pumpîng  station,  where  the 
trees  on  about  half  an  acre  were  more  or  less  defoliated. 
While  the  moths  hâve  been  held  in  check  in  Malden,  even 
in  that  portion  of  the  city  contained  in  the  woodland  of  the 
Middlesex  Fells,  they  cannot  be  said  to  be  exterminated 
any  where  ;  for,  as  the  city  is  generally  infested,  any  colony 
cleared  is  likely  to  become  reinfested.  Malden  is  in  such  a 
condition,  however,  that,  were  sufficient  means  provided  at 
once  to  clear  this  and  the  neighboring  towns,  the  moths 
could  be  almost  entirely  exterminated  from  the  city  in  one 
year's  time. 

JSverett. 

The  north-westem  portion  of  Everett,  which  is  contiguous 
to  Medford  and  Malden,  was  badly  infested  by  the  moth  in 
1891,  and  moth  colonies  were  scattered  generally  over  the 
city.     The  work  in  the  city  in  1891  greatly  improved  its 
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condition,  whîch  bas  since  varîed  from  time  to  tîme,  aecord- 
ing  to  the  amount  of  work  that  could  be  done  there.  In 
1894  Everett  was  in  very  fair  condition  ;  but  in  1895,  owing 
to  the  pressure  of  work  elsewhere,  comparatively  little  work 
was  done  there,  and  the  moths  increased  rapidly.  During 
the  past  summer  Everett  has  been  burlapped,  the  burlaps 
carelully  attended  and  the  intested  localities  examined  during 
the  fall.  More  caterpillars  were  taken  there  than  in  any 
other  city  or  town,  and  it  is  now  in  much  better  condition 
than  in  1895. 

Medford. 

Medford,  the  original  home  of  the  gypsy  moth  in  this 
country,  was  found  very  badly  infested  from  the  first,  and 
much  work  was  done  there  in  the  early  part  of  1891.  Dur- 
ing the  winter  of  1891-92  a  great  deal  of  careful  work  was 
done  in  the  city,  and  everything  possible  with  the  resources 
provided  has  been  done  there  since.  No  burlap  was  put  on 
in  Medford  in  1896,  on  account  of  the  lateness  of  the  appro- 
priation ;  but  the  work  of  1895  was  so  well  done  that  only 
hère  and  there  in  the  centres  of  population  were  the  moths 
troublesome  in  1896.  They  hâve  increased  greatly,  however, 
in  the  Medford  woods  within  two  years.  This  tract  contains 
a  large  part  of  the  Middlesex  Fells  réservation  and  other 
woodlands.  This  woodland  centre  has  been  necessarily  more 
or  less  neglected,  owing  to  lack  of  means  year  by  year  to 
attend  properly  to  ail  the  woodland  in  the  infested  terri- 
tory.  During  the  past  two  years  several  swarms  of  the 
moth  hâve  developed  in  the  Medford  woods,  while  many  of 
the  older  colonies  hâve  increased  so  rapidly  as  to  menace  ail 
the  surrounding  country.  In  1896  many  trees  were  stripped 
in  two  localities  on  the  bordors  of  the  metropolitan  park 
réservation.  Most  of  the  men  working  in  that  section  of 
the  infested  région  were  concentrated  in  thèse  woods  during 
the  first  of  the  autumn  bcfore  the  leaves  had  fallen  from  the 
trees,  and  again  in  December,  when  the  snow  fall  made  the 
inspection  of  outer  towns  and  careful  cleaning  work  there 
unprofitable.  During  the  winter  of  1896-97  the  work  should 
be  pushed  to  the  utmost  in  thèse  woods,  otherwise  there  is 
danger  that  considérable  injury  may  be  done  in  the  metro- 
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politan  park  réservation  next  sommer,  and  that  the  moths 
may  be  scattered  abroad  by  means  of  vehicles  driving 
through  the  many  roads  which  hâve  been  recently  opened 
by  the  Metropolitan  Park  Commission. 


A  Summary  of  the  Présent  Condition  of  the  Infested 
Région, 

An  arbitrary  Une  can  now  be  drawn,  enelosing  the  région 
most  infested,  which  will  leave  outside  of  it  and  suiTounding 
the  centre  about  two-thirds  of  the  région  forraerly  known  as 
infested.  This  outer  région  is  nearly,  if  not  entirely,  cleared 
of  the  moth.  If  sufScient  rcsources  are  promptly  provided 
another  year,  I  beiieve  the  moth  can  be  cleared  from  ail  this 
outer  région  in  a  year's  time.  In  the  central  région  there 
are  now  only  two  large  centres  badly  infested  in  the  wood- 
landy  in  place  of  three  of  about  one  thousand  acres  each 
which  were  reported  to  the  Législature  on  Jan.  1,  1896. 
The  tract,  comprising  the  woods  of  south-westem  Wobum, 
eastem  Lexington  and  western  Winchester,  is  now  in  much 
better  condition  than  last  year.  This  gain  is  offset  by  the 
fiict  that  the  great  tracts  of  woodland  in  Medford  and  Saugus 
are  now  in  a  worse  condition  than  ever  before,  though  ail 
has  been  donc  there  that  could  be  done  with  the  delayed 
and  reduced  appropriation.  This  unfavorable  condition  of 
aflSiirs  requires  a  word  of  explanation. 

When  the  work  of  extermination  was  begun  by  the  Board 
of  Agriculture,  in  1891,  there  were  many  infested  localities 
in  the  woodland  in  the  outer  towns.  Thèse  colonies  were 
particularly  dangerous  as  moth-distributing  centres,  both 
on  account  of  their  situation  near  the  borders  of  the  in- 
fested région  and  on  lines  of  traffic  and  travel  to  non-infested 
towns,  and  because  of  the  character  and  extent  of  the  wood- 
land in  which  they  were  situated.  In  1891  and  until  within 
two  years  some  of  thèse  outer  colonies  were  much  more 
infested  than  those  in  the  central  woodlands.  Attention 
therefore  had  first  to  be  given  to  preventing  the  moths  in 
thèse  colonies  from  occupying  a  larger  area  in  thèse  remote 
woodlands,  from  which  it  would  be  difficult  to  extermi- 
nate  them.     Furthermore,  the  work  of  exterminating  thèse 
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colonies  in  the  outer  towns  had  to  be  done,  if  the  Bpread  of 
the  moth  înto  towns  outsîde  the  infested  région  was  to  be 
prevented.  But,  while  the  work  has  been  so  well  done  in 
thèse  outer  woodland  colonies  that  the  moth  has  been  ex- 
terminated  from  most  of  them,  it  has  been  impossible,  with 
the  means  at  hand,  to  provide  at  the  same  time  for  the  ex- 
termination of  the  moth  in  the  colonies  in  the  inner  towns. 
It  has  been  simply  a  case  of  choosing  the  greater  of  two 
evils  to  combat.  The  dangers  of  this  enforced  neglect  hâve 
been  realized,  and  the  steady  increase  of  the  moth  in  the 
central  woodlands  has  been  known,  and,  as  you  are  aware, 
has  been  repeatedly  pointed  out. 

While  some  of  the  colonies  in  the  outer  towns  were  at  first 
much  to  be  feared  as  centres  of  moth  dissémination,  this 
danger  has  now  been  largely  eliminated  by  the  success  of 
the  work  of  extermination  in  those  towns.  Yet  a  new 
danger  of  distribution  now  overshadows  ail  others.  The 
facîlities  for  the  distribution  of  the  moth  from  the  central 
woodlands  hâve  greatly  increased  within  the  last  six  years, 
or  since  the  work  of  exterminating  the  gypsy  moth  was  be- 
gun.  Streets  hâve  been  eut  through  many  of  them,  and 
building  begun.  The  Metropolitan  Park  Commission  has 
opened  drîveways  and  built  boulevards,  ail  of  which  form  a 
network  through  the  Middlesex  Fells  région;  and  people 
from  ail  the  région  round  about  drive  over  thèse  roads  and 
boulevards  during  the  summer  months,  when  the  caterpillars 
are  spinning  down  from  the  trees.  Electric  car  lines  hâve 
been  opened  along  roads  through  the  woods,  Connecting  the 
eaetem  cities  with  the  central  towns  and  cities,  one  line  goîng 
as  far  as  Lowell. 

There  are  now  in  the  woods  of  thèse  central  towns  probably 
one  million  egg-clusters  ;  and,  if  by  any  delay  of  the  appro- 
priation for  the  work  of  1897,  thèse  egg-clusters  are  allowed 
to  hatch,  they  will  probably  produce  from  one  hundred  mil- 
lion to  five  hundred  million  caterpillars.  We  hâve,  there- 
fore,  good  grounds  to  fear  that,  should  the  caterpillars  be 
allowed  to  hatch  out  in  the  spring,  they  will  be  spread 
abroad,  reinfesting  those  towns  already  cleared  or  nearly 
so,  and  necessitating  much  of  the  work  of  the  past  five  years 
to  be  done  over  again.     This  great  danger  can  be  averted 


Digitized  by 


Google 


THE   GYPSY   MOTH. 


35 


and  the  moth  stamped  out  in  thèse  woodlands  only  by  the 
immédiate  provision  of  ample  means,  which  will  insure  the 
destruction  of  the  eggs  before  May  1,  1897. 

The  condition  of  the  towns  which  are  or  hâve  been  in- 
fested  may  be  quickly  seen  by  a  glance  at  the  following  list. 
Brookline  is  not  included  in  this  list,  as  the  first  inspection 
of  this  place  is  not  yet  finished. 

Places  formerly  infested,  not  found  infested  in  i<9.9^.  —  Beverly, 
Charlestown,  Danvers,  Nahant,  Reading. 

Places  in  which  only  One  LocalUy  kas  been  found  infested  in  1896.  — 
Roxbury,  South  Boston. 

Oiher  places  in  which  the  Moth  appears  to  be  nearly  exterminated.  — 
Brightom  Burlington,  Chelsea,  Marblehead,  Somenrille,  Swampscott, 
Wakefield,  Waltham,  Watertown,  Winthrop. 

Places  in  which  the  Moth  is  now  found  only  in  Limited  Areas. — 
Boston,  East  Boston,  Lexington,  Lynn,  Lynnfieîd,  Peabody. 

Places  Large  Portions  of  which  hâve  been  cleared  from  the  Moth.  — 
Cambridge,  Eevere,  Salem,  Saugus,  Stoneham. 

Places  more  or  less  generally  infested.  —  Arlington,  Belmont,  Everett, 
Malden,  Medford,  Winchester. 

NuMBER  DP  Employées  in  1896. 
The  figures  given  below  do  not  fully  represent  the  number 
of  employées  enrolled  on  the  pay  roU,  which  at  the  height  of 
the  season  considerably  cxceeded  three  hundred,  but  give  the 
number  of  those  actually  at  work  each  week.  There  are 
always  some  absentées,  on  account  of  sickness  or  leave  of 
absence. 


Jan.  1-Jan.  4,         .        .        .    Ul 

Feb.  24-Feb.  29,    . 

134 

Jan.  6- Jan.  11, 

.    137 

March  2-March  7, 

135 

Jan.  13- Jan.  18, 

.    133 

March  9-March  16, 

.     136 

Jan.  20-Jan.  25, 

.    133 

March  17-March  21,      . 

48 

Jan.  27-Feb.  1, 

.    133 

March  23-March  28,      . 

65 

Feb.  8  Feb.  8, 

133 

March  30-April  4, 

134 

Feb.  10  Feb.  15.    , 

.    135 

April6-April  11,  . 

186 

Feb.  17  Feb.  22,    , 

136 

April  13  April  18, 

136 
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April  20.April  26, 

.    186 

Aug.  81 -Sept.  5,     . 

.    234 

April  27-May  2.    . 

.    185 

Sept  7-Sept.  12,    . 

.    221 

May  4-May  9, 

.    182 

Sept  14-Sept  19,  . 

.    2o9 

Mayll-Mayl6,    . 

.    181 

Sept.  21-Sept  26,  . 

.    193 

Mayl8-May23,    . 

.    130 

Sept  28-Oct  8,      . 

.    177 

May25-May30,    . 

.    132 

Oct  6 -Cet  10, 

•    174 

June  l-June  6, 

.     140 

Oct  12-Oct  17,     . 

.    179 

June  8 -June  13,    . 

.    196 

Oct  19-Oct.  24,     . 

.    173 

June  15  June  20,  . 

.    236 

Oct  26-Oct  31,     . 

•    176 

June  22- June  27,  . 

.    248 

NoT.  2.N0V.  7,       . 

.    173 

June  29-July  4,     . 

.    293 

Nov.  9-Nov.  14,     . 

.    171 

July  6-July  11,      . 

.        .    804 

Nov.  16-Nov.  21,  . 

.    141 

July  13- July  18,    • 

.    806 

Nov.  28-Nov.  28,   . 

.    136 

July  20-July  26,    . 

.    299 

Nov.  30-Dec.  6,     • 

.    132 

July  27-Aug.  1,     . 

.    281 

Dec.  7-Dec.  12,      . 

.    139 

Aug.  3-Aug.  8, 

.    271 

Dec.  14-Dec.  19,    . 

.        .    139 

Aug.  10-Aug.  15,  . 

.    268 

Dec.  21-Dec.  26,    . 

.     139 

Aug.  17-Aug.  22,  . 

.    268 

Dec.  28-Deo.  31,    . 

.      29 

Aug.  24-Aug.  29,  . 

.    244 

SUMMARY  or   THE   YeAR's    WoRK. 

The  figures  given  annually  in  the  table  of  the  number  of 
each  form  of  the  moth  destroyed  are  such  as  pertaîn  only  to 
the  results  of  hand  labor.  Thèse  may  be  misleading,  as  it  is 
quite  probable  that  more  moths  hâve  been  destroyed  by  bum- 
ing  and  spraying  than  by  hand.  Therefore,  records  of  the 
hand  work  done  each  year  do  not  accurately  indicate  the 
immber  of  the  différent  forms  of  the  moth  destroyed  by  ail 
methods  during  each  year.  The  other  figures  gîve  only 
such  results  of  labor  as  from  their  nature  can  be  accurately 
reported  and  tabulated. 

Some  différence  in  the  figures  from  year  to  year  is  due  to 
the  fact  that,  owing  to  the  lack  of  adéquate  appropriations, 
only  a  part  of  the  territory  can  be  examined  and  worked 
over  each  year.  Certain  towns,  for  instance,  are  entirely 
inspected  one  year,  and  the  inspection  is  necessarily  omitted 
the  next. 

Work  Done. 

Trees  (fruit,  shade  and  forest)  :  — 

Inspected, 10,718,^36 

Found  to  be  infested  with  caterpillars  pupse,  moths  or  eggs,  67,723 

In  whieh  cavities  hâve  been  cemented  or  covered,         .         .  3,408 
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Burlapped, 667,025 

Sprayed 4,327 

Trimmed, 90,820 

Scraped, 929 

Cut, 182,391 

Acres  of  brashland  and  woodland  cut  and  bumed  over,        .  477 

Buildings  :  — 

Inspected, 24,764 

Found  to  be  infested, 815 

Wooden  fenoes  :  — 

Inspected, 43,917 

Found  to  be  int'ested, 1,318 

Stone  walls  :  — 

Inspected  (rods), 18,997 

Found  to  be  infested, 633 

Number  of  each  form  of  the  moth  destroyed  during  the 
year  by  hand  :  — 

Caterpillars, 1^08,105 

Pup». 441,899 

Moths, 44,291 

Hatched  or  infertile  egg-clusters, 81,501 

Unhatched  and  probably  fertile  egg-clusters,         .        .        .  884,928 

The  number  of  trees  reported  as  inspected  is  not  so  large 
as  the  number  reported  in  1895.  This  may  be  accounted  for 
by  the  réduction  of  the  appropriation  and  the  late  date  at 
which  it  was  granted,  both  of  which  made  a  thorough  inspec- 
tion impossible  in  1896.  The  number  of  trees  found  infested 
in  1896  (57,723)  is  considerably  less  than  the  number  found 
infested  in  1895  (76,794).  Yet  the  réduction  in  the  number 
of  infested  trees  in  the  région  is  more  apparent  than  real, 
for,  as  it  has  been  impossible  to  inspect  thoroughiy  as  large 
a  portion  of  the  field  as  was  last  year  examined,  there  are 
undoubtedly  many  trees  in  the  woodland  of  the  central 
towns  on  which  eggs  hâve  been  laid  during  the  summer  or 
feU  of  1896,  which  hâve  not  yet  been  examined  and  are 
therefore  not  recorded.  There  has  been,  however,  a  con- 
sidérable gain,  in  that  most  of  the  infested  places  in  the 
outer  towns  hâve  been  cleared  ;  and,  although  the  number  of 
trees  actually  infested  this  year  may  possibly  be  as  large  as 
the  number  infested  last  year,  they  are  mostly  in  fewer 
localitîes,  nearer  the  centre  of  the  région,  so  that  they  can 
be  cleared  at  less  expense  than  if  they  were  scattered  through 
the  outer  towns. 
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The  number  of  trees  sprayed  in  1896  is  much  larger  than 
the  number  sprayed  in  1895,  for  it  had  been  demon- 
strated  beyond  ail  doubt  that  arsenate  of  lead  could  be 
relied  upon  to  destroy  the  moth.  Also,  mueh  of  the  spring 
work  having  been  left  undone,  the  numbers  of  newly  hatched 
caterpillars  made  spraying  necessary  in  many  cases  where  it 
would  not  hâve  been  done  had  tho  hatehing  been  prevented. 
Again,  much  of  the  spraying  with  arsenate  of  lead  was  done 
in  wooded  localities,  where  there  were  many  trees  to  be 
sprayed. 

While  the  number  of  caterpillars  destroy ed  by  burlapping 
durîng  1895  was  greater  than  the  number  killed  in  this  way 
in  1896,  the  numbers  of  pupœ  and  moths  destroyed  in  1896 
more  closely  approached  the  figures  of  1895,  while  the 
number  of  egg-clusters  destroyed  in  1896  is  greater  than  the 
number  of  those  destroyed  in  1895.  On  account  of  the  late- 
ness  of  the  appropriation,  it  was  impossible  to  burlap  ail  the 
trees,  and,  on  account  of  the  réduction  in  the  size  of  the 
appropriation,  very  little  in  the  way  of  killing  caterpillars 
could  be  done  in  the  summer  in  most  of  the  territory  com- 
prised  in  those  towns  where  no  burlap  was  put  on.  There- 
fore,  more  moths  matured  and  more  eggs  were  consequently 
laid  in  1896  than  in  1895.  This  accounts  for  the  différence 
between  the  figures  of  the  two  years.  Although  a  greater 
number  of  egg-clusters  has  been  destroyed  this  year  than  last 
year,  the  number  now  existing  in  the  woodland  of  the  cen- 
tral towns  is  greater  than  the  number  reported  destroyed. 


False  Aîarms. 

During  1896,  as  in  former  years,  reports  of  the  présence 
of  supposed  gypsy  moths  or  of  înjury  caused  by  them  hâve 
been  received,  both  from  towns  within  the  infested  région 
and  from  other  towns  in  the  State  •,  but  in  no  such  case  has 
any  évidence  of  the  moth  been  found  by  our  investigations 
outside  the  région  previously  known  to  be  infested  except  in 
Brookline,  whîch  adjoins  the  infested  région.  Eeports  hâve 
also  been  received  from  other  States.  Thèse  hâve  ail  been 
investigated,  and  no  évidence  of  the  gypsy  moth  has  been 
found. 
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A  View  showing  trees  stripped  by  the  Gypsy  Mo  h  in  Saugus  woods, 
From  a  photograph  taken  July  10,  1896. 
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Tovms  and  Oities  thai  hâve  beenfaiaely  reported  os  infested  by  fhe 
Gypsy  Moth  in  1896. 


Massachusetts. 

Marion, 

Maine. 

Ajer, 

Milton, 

Jay. 

Bedford, 

Newton, 

Concord, 

Oakham, 

New  Hampshire. 

Easton, 

Quîncy,. 

Deny. 

Framingham, 

Rochester, 

Foxborough, 

Royalston, 

Texas, 

Grafton, 
Groton, 

Stoughton, 
Tyngsborough, 

Galveston. 

Haverhill, 

Wellesley, 

Lawrence, 

West  Bridgewater, 

Califùm^. 

Leominster, 

Weymouth, 

Fresno. 

Lincoln, 

The  Gypsy  Moth  as  a  Fokest  Pest. 

The  gypsy  moth  has  long  been  known  as  a  destroyer  of 
the  foliage  of  both  conîferous  and  deciduous  trees,  shrub- 
bery  and  foliage  plants.  Instances  are  on  record  where,  in 
European  countries,  it  has  not  only  destroyed  the  foliage 
and  fruitage,  but  caused  the  dcath  of  trees.  Several  cases 
are  cited  in  the  somewhat  voluminous  report  published  in 
1896  by  the  Board  of  Agriculture.*  This  report  also  gives 
many  instances  where  trees,  shrubs  and  garden  crops  in 
Medford,  Mass.,  were  destroyed  by  the  caterpillars  of  the 
gypsy  moth.  It  is  also  stated  that  vast  areas  of  forest  hâve 
been  infested  in  Russia  and  other  countries. 

When  the  Board  of  Agriculture  first  began  work  in  the 
woodlands  of  the  infested  district  in  1891,  many  dead  and 
dying  trees  were  found  in  localities  where  défoliation  had 
occurred  for  one  or  more  years.  Thèse  trees  were  eut  and 
burned.  It  was  then  impossible  to  détermine  to  a  certainty 
the  cause  of  their  death.  Since  that  time  there  has  been  no 
opportunîty  to  observe  the  effect  of  the  défoliation  of  trees 
for  even  two  successive  seasons  until  1896.  This  year  the 
delay   in  the   appropriation   allowed  the   moths  to   obtain 

•  *♦  The  Gypsy  Moth,**  E.  H.  Forbush  and  G.  H.  Feraald.  Issned  by  the  Massa- 
cha8ett^  State  Board  of  Agriculture,  1896. 
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sufficient  headway  in  some  woodlands,  which  were  defoliated 
in  1895,  80  that  the  trees  were  again  stripped  in  1896. 

So  far  as  observed,  ail  pines  which  hâve  been  defoliated 
for  even  one  year  hâve  died,  and  some  which  hâve  not  been 
entirely  defoliated  are  dying.  Where  oaks  hâve  been  de- 
foliated two  years  in  succession,  a  large  proportion  of  them 
are  now  either  dead  or  dying.  In  one  locality  in  the  large 
forest  park,  controUed  by  the  Lynn  municipality,  and  known 
as  the  ''Lynn  woods,"  where  a  small  area  of  young  trees, 
mostly  oaks,  was  stripped  in  1896,  many  of  them  are  either 
dead  or  dying.  In  several  localities  in  Saugus,  where  the 
trees  hâve  been  stripped  for  two  years  in  succession,  we  find 
the  same  condition.  There  are  several  other  localities  where 
trees  appear  to  hâve  been  killed  by  total  défoliation  one 
season  and  partial  défoliation  the  next.  One  of  thèse  where 
the  greatest  injury  was  donc  was  in  the  Lexington  woods. 
Thus  we  hâve  demonstrated  the  fact,  which  has  been  hitherto 
denied  by  some,  that  défoliation  by  Lepidopterous  insects 
may  weaken  and  destroy  decîduous  trees. 

The  trees  appear  to  die  from  the  tops.  The  defoliated 
limbs  apparently  suffer  from  sun-burn  or  sun-scald,  and  this 
condition  is  closely  folio wed  by  the  attacks  of  bark  borers, 
Scolytidœ^  which  stîll  fiirther  weaken  the  tree.  It  is  well 
known  that  thèse  insects  frequently  foUow  the  leaf-eaters, 
and  they  soon  complète  the  destruction  of  the  tree. 

Judging  by  the  foregoing  observations,  the  danger  to  our 
forest  and  park  réservations  appears  to  be  great.  Should 
the  insect  be  allowed  to  increase  and  spread,  the  great  cost 
of  protecting  the  forest  growth  would  preclude  any  effort  in 
that  direction  by  the  great  majority  of  land  owners. 

Unless  the  work  of  destroying  the  eggs  of  the  moth  in 
the  woodlands  of  Medford,  Saugus  and  other  towns  is 
promptly  provided  for,  much  serions  injury  may  be  done, 
especially  in  the  Middlesex  Fells  réservation,  during  the 
coming  year. 

Methods  used  in  Forest  Work. 

It  is  not  extremely  difficult  to  exterminate  the  gypsy  moth 
from  shade  or  fruit  trees  or  from  open  or  cultîvated  lands. 
Although  the  danger  of  a  distribution  of  the  moth  to  a  dis- 
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tance  îs  not  ander  ordinary  circamstances  as  great  in  wood- 
land  centres,  remote  from  human  habitations,  as  it  is  where 
the  moths  are  numerous  in  cultivated  iands  or  in  centres  of 
population,  the  cost  of  exterminative  work  in  woodlands  is 
greater  and  more  time  is  required  for  extermination.  If 
woodland  colonies  are  not  **  nipped  in  the  bud,"  the  increase 
of  the  moth  and  its  limited  distribution  go  steadily  on, 
even  though  it  be  held  in  check  by  répressive  measures,  so 
that  it  does  not  do  any  appréciable  înjury.  This  compara- 
tively  slow  but  sure  distribution  over  a  large  woodland  area 
greatly  increases  the  ultimate  cost  of  the  work  of  extermina- 
tion. It  is  more  economical  to  expend,  if  necessary,  a  thou- 
dand  dollars  at  once  in  stamping  out  a  woodland  moth  colony 
while  it  is  confined  within  narrow  limits,  than  to  expend  a 
smaller  sum  and  allow  the  moth  to  spread  (which  it  will  do 
even  if  its  increase  is  partially  checked),  so  that  an  expendi- 
ture  of  thousands  of  dollars  will  be  required  year  after  year, 
annually  increasing,  to  merely  hold  it  in  check. 

Where  a  small  isolated  colony  is  found  in  the  woods,  the 
quickest  way  to  dispose  of  it  is  to  eut  ail  trees  and  burn  the 
underbrush  and  rubbish  in  the  fall  or  winter.  The  ground 
should  then  be  bumed  over  with  crude  oil  once  or  twice  in 
the  spring,  about  the  time  the  young  caterpillars  hatch  out. 
Within  the  past  two  seasons  an  experiment  of  this  kînd  has 
been  tried  on  a  large  scale  on  a  wooded  hillside,  on  the  estate 
of  Mr.  W.  H.  Winning,  in  Woburn.  The  moths  appeared 
in  the  summer  of  1895  in  numbers  sufficient  to  strîp  the 
foliage  from  the  trees  on  two  tracts  of  an  acre  or  more  each. 
A  careful  examination  of  the  surrounding  woods  showed  that 
the  moths  had  scattered  over  some  fifteen  acres  în  the  im- 
médiate vicinity.  The  growth  was  largely  oak  and  the  trees 
were  from  forty  to  sixty  feet  in  heîght.  AU  the  trees  and 
undergrowth  on  an  area  of  about  ten  acres  were  burned  and 
on  the  rest  the  wood  was  eut  and  marketed.  The  leaves 
were  raked  up  and  burned  in  the  fall  of  1895,  and  in  the 
spring  of  1896  the  ground  was  bumed  over. 

Although  the  first  burning  in  the  spring  swept  the  land  so 
that  very  little  remaîned  except  stumps  and  ashes,  a  few 
caterpillars  appeared  later  around  the  edges  of  the  burned 
tract  and  fed  for  a  time  on  the  sprouts  which  sprang  up  after 


Digitized  by 


Google 


42  THE   GYPSY   MOTH. 

the  fire.  Hère  the  ground  was  again  burned  over  and  the 
moth  was  no  doiibt  eîrterminated  on  thi8  tract. 

As  much  of  the  forest  land  now  infested  has  been  rcserved 
for  water  orpark  purposes,  it  has  not  been  deemed  expédient 
to  use  this  method  elsewhere,  except  in  small  colonies,  or  in 
sproutland  where  the  wood  is  of  lîttle  value.  Considérable 
burning,  however,  has  been  done  in  connection  with  clearing 
waste  land  and  in  destroying  the  moth  in  certain  situation» 
where  other  means  of  destruction  are  of  less  avail. 

In  badly  infested  localitîes  in  the  woodlands  which  are 
deared  to  destroy  the  eggs,  there  is  usually  much  débris  on 
the  ground  in  the  shape  of  dead  leaves,  broken  pièces  of 
decayed  branches,  decayed  stumps,  bark,  etc.,  on  and  among 
which  the  eggs  of  the  moth  hâve  been  deposited  by  the 
moths  themselves,  or  scattered  by  other  causes.  Therefore, 
even  if  the  eggs  on  the  trees  are  destroyed,  the  task  is  not 
complète,  for  in  such  localities  many  scattered  eggs  will  re- 
main upon  the  ground,  and,  if  they  are  unmolested  until 
hatching  time,  the  young  caterpillars  will  ascend  the  trees, 
and  injury,  which  varies  according  to  circumstances,  results* 
If,  however,  before  hatching  time  the  underbrush  is  eut, 
piled  and  burned,  the  dry  leaves  and  other  débris  raked 
together  and  burned,  and  if  afterward  the  ground  is  burned 
over  with  oil,  most  of  the  scattered  eggs  will  be  destroyed» 
Even  then,  however,  some  may  escape  the  burning,  and 
caterpillars  will  usually  be  found  in  the  locality  another 
season. 

A  more  successful  method  is  as  follows  :  The  eggs  upon 
fhe  trees  are  treated  with  créosote  or  petroleum,  and  thus 
destroyed  early  in  the  fall.  The  undergrowth  is  eut  away 
and  the  dead  limbs  burned.  The  colony  is  then  left  for  the 
winter.  Just  before  the  caterpillars  hatch  in  the  spring,  the 
trees  are  banded  with  "  Raupenleim  **  or  somë  other  sub- 
stance which  will  prevent  the  caterpillars  ascending.  As 
they  hatch  out  they  feed  on  whatever  may  be  available  on 
tho  ground,  and  when  ail  the  eggs  hâve  done  hatching,  the 
ground  is  burned  over  with  the  cyclone  burner.  This  has 
proved  the  speediest  way  to  exterminate  the  moth  in  the 
woods  where  the  trees  are  left  standing  ;  but  examining  the 
trees  and    burning  over   the    ground   are   very  expensive 
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methods.  Although  in  open  and  cultivated  lands  the  de- 
atruction  of  eggs  is  considered  one  of  the  most  efficacious  and 
practical  methods  of  dealing  with  the  moth,  this  is  not  the  case 
in  badly  iufested  woodlands,  where,  unless  fire  is  also  used, 
3il  that  can  be  done  by  egg-killing,  even  at  a  great  expense, 
is  to  partially  check  the  evil.  Yet  in  badly  infested  localities 
ail  the  eggs  possible  must  be  destroyed  to  prevent  a  great 
incrcase  and  dissémination  of  the  caterpillars,  for  their  ex- 
pansive  energy  increases  in  proportion  to  their  numbers. 

There  are  two  methods  of  coping  with  woodland  colonies, 
which,  under  certain  conditions,  hâve  proved  more  effectuai 
than  egg-killing.  Thèse  are  spraying  with  arsenate  of  lead, 
previously  raentioned,  and  banding  the  trees  with  burlap. 
Neither  of  thèse  methods  alone,  however,  can  be  depended 
upon  to  exterminate,  but  either  wîll  dispose  of  most  of  the 
Oioths.  To  secure  extermination  either  of  thèse  methods 
must  be  supplemented  by  others,  such  as  egg-killing^  cutting, 
buming,  etc.,  as  circumstances  may  require. 

It  is  well  known  that  in  1891  spraying  with  Paris  green 
for  the  gy psy  moth  proved  to  be  a  partial  failure,  and  very 
little  spraying  was  thereafter  done  until  the  discovery  and 
successful  use  of  arsenate  of  lead.  Spraying,  however,  has 
its  disadvantages,  and  cannot  be  used  over  a  large  extent  of 
territory  with  results  proportionate  to  the  expense  required. 

There  is  only  about  one  month  of  the  year  dui'ing  which 
the  most  effective  spraying  for  the  gypsy  moth  can  be  done. 
This  period  is  from  about  the  15th  of  May,  when  the  larger 
proportion  of  the  caterpillars  hâve  hatched  out  and  the  foliage 
has  reached  a  certain  size,  to  about  the  15th  of  June,  when 
ail  the  caterpillars  hâve  appeared,  and  most  of  them  hâve 
reached  an  âge  when  they  will  cluster  under  the  burlap.  If 
within  this  short  spraying  season  there  are  two  or  three 
weeks  of  rainy  weather,  very  little  effective  spraying  can 
be  done,  as  the  poison  will  not  stay  on  the  leaves  unless 
they  are  dry  when  it  is  sprayed  on.  Therefore,  although 
spraying  may  be  very  effective  in  certain  localities  and  in 
certain  seasons,  it  cannot  always  be  depended  upon.  The 
short  season  also  makes  necessary  a  great  expenditure  for 
spraying  apparatus,  if  the  work  is  to  be  carried  on  over  a 
large  area.    Furthermore,  spraying  must  be  done  by  corn- 
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pètent  meu  and  carefully  watched,  and  it  is  difficult  to 
sccure,  for  a  month  only,  a  sufficient  number  of  workmen 
and  foremen  compétent  to  conduet  a  great  amount  of  this 
W(»rk. 

When  the  caterpillars  begin  to  cluster,  burlapping  may  be 
done  to  advantage  and  it  is  certainly  very  effectuai.  In 
order  that  the  burlaps  may  attract  the  largest  number  of 
caterpillars,  it  is  necessary  to  at  least  remove  the  under- 
growth  and  dead  limbs  from  the  ground.  This  should  be 
done,  whatever  method  is  adopted,  for  the  undergrowth 
facilitâtes  the  escape  and  distribution  of  the  caterpillars. 
In  order  to  secure  extermination  in  the  woodland  colonies, 
the  dead  branches  and  loose  bark  must  be  removed  from 
certain  trees,  cavities  must  be  closed,  and  a  careful  search 
for  eggs  in  the  fall  must  follow  burlapping  or  spraying. 
This  search  will  then  be  a  comparatively  light  task,  for,  if 
the  burlaps  are  put  on  early  and  carefiilly  attended,  or  if  the 
trees  hâve  been  successftilly  sprayed,  comparatively  few 
moths  will  be  left  to  deposit  eggs.  To  guard  against  cater- 
pillars, resulting  from  possible  scattered  eggs,  the  trees  must 
be  burlapped  the  following  year. 

AU  thèse  methods  may  be  used  in  woodland,  as  circum- 
stances  require,  and  by  a  proper  combination  of  them  the 
best  results  may  be  secured  at  the  least  expense.  To  secure 
extermination,  however,  the  work  must  be  preceded  and  sup- 
plemented  by  a  thorough  and  careful  search  for  eggs,  pupœ, 
moths  and  caterpillars  in  their  season,  and  it  is  by  this  search 
that  the  final  extermination  of  the  moth  in  wood  colonies  has 
been  secured  and  verified. 

BiRDS    WHICn   FEED    ON   THE    GyPSY    MoTH. 

During  the  past  few  years  observations  which  hâve  been 
made  on  our  native  bird  enemies  of  the  gypsy  moth  hâve 
given  us  a  list  of  birds  ail  of  which  are  more  or  less  useful 
in  destroying  the  moth  in  some  of  its  forms.  The  list  of 
birds  observed  to  feed  upon  the  moth  has  been  increased 
from  year  to  year,  as  the  moth  has  appeared  in  différent 
localities.  Wherever  the  moth  swarms,  some  birds  will  be 
found  to  feed  upon  it.    When  it  appears  in  the  woods,  more 
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-wood  birds  feed  upon  ît  ;  when  it  appears  in  the  orchards, 
orchard  birds  will  be  found  most  useful.  In  the  vicinity  of 
swamps  or  meadows  about  iakes  or  streams  some  of  the  birds 
whîch  fréquent  thèse  iocalities  are  found  feeding  on  it. 

Where  the  moths  are  unusually  numerous,  the  limited 
number  of  birds  caunot  keep  pace  wîth  the  moths*  increase, 
and  therefore  can  destroy  only  a  small  proportion  of  them  ; 
but  when  the  moths  are  redueed  in  number  by  man,  the  birds 
are  of  great  assistance  in  the  work  of  extermination. 

Lists  of  birds  found  feeding  on  the  gypsy  moth  hâve  been 
gîven  in  my  annual  reports  from  year  to  year.  The  list 
published  in  the  last  report  is  the  most  complète,  and  contains 
the  names  of  thirty-eight  birds.* 

Beside  the  species  contained  in  this  list,  the  red-winged 
black-bird  {Agelaius  phœnkeous^  Linn.)  and  several  species 
of  sparrows  not  identitied  hâve  been  seen  feeding  on  the 
moth.  Most  of  the  birds  named  in  the  list  feed  upon  the 
caterpillars.  This  îs  rather  surprising,  and  does  not  agrée 
with  the  generally  accepted  theory  that  birds  do  not  eat 
hairy  caterpillars.  Were  our  birds  sufficiently  protected, 
they  might  become  numerous  enough  to  check  materially 
the  increase  of  the  moth*  Unfortunately,  however,  the  most 
usefiil  birds  are  so  persecuted  that  they  are  few  in  numbers 
and  consequently  of  little  assistance.  In  this  country  no 
birds  hâve  been  seen  to  eat  the  eggs  of  the  moth,  and  careful 
observations  and  experiments  indicate  that  none  of  our  native 
birds  will  destroy  them.  This  must  remain  a  serions  draw- 
back  to  the  usefulness  of  native  birds,  unless  they  leam  that 
the  eggs  are  good  for  food.  We  also  lack  the  larger  species 
of  ground-frequenting  birds,  the  unfledged  young  of  whîch 
feed  largely  on  insect  larvœ.  The  prairie  chicken,  wild 
turkey  and  passenger  pigeon  hâve  long  since  been  extermi- 
nated  from  Massachusetts,  and  the  larger  wading  birds  are 
not  common  in  the  worst  infested  région.  Although  there 
are  a  few  grouse  and  quail,  they  are  so  persecuted  by  gunners 
that  they  are  not  numerous  enough  to  be  of  much  assistance 
in  destroying  the  caterpillars,  even  if  they  eat  them  at  ail. 
Although  the  caterpillars  are  exposed  to  the  attacks  of  their 
bird  enemies  upon  the  trees,  only  a  few  birds,  like  the  tow- 

♦  "  The  Gypsy  Moth,"  Forbnsh  and  Fernald,  pages  207-208. 
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hee,  brown  thrush  and  some  of  the  sparrows,  seek  for  the 
moths  on  the  ground  in  the  woods,  where  they  are  enabled 
to  conceal  themselves  and  their  eggs  among  the  dead  leaves. 
I  would  recommend  that  an  attempt  be  made  to  protect  and 
foster  native  birds  in  the  Middlesex  Fells  réservation,  and 
that  careful  observations  be  made  of  the  effect  of  this  policy 
on  the  gypsy  moth  and  other  injurions  insects. 

It  has  been  suggested  that  European  birds  might  be  im- 
ported  to  destroy  the  eggs  on  the  trees  as  well  as  the  cater- 
pillars  upon  the  ground.  I  should  not  advise  that  this  be 
done,  in  the  présent  state  of  our  knowledge  of  the  subject. 
At  a  session  of  the  Congress  of  the  American  Ornithologiste* 
Union,  held  at  Cambridge,  Nov.  12,  1896,  this  suggestion 
was  the  subject  of  discussion.  Among  the  members  of  the 
union  are  the  most  eminent  ornithologists  in  the  country. 
Dr.  J.  A.  Allen  of  the  American  Muséum  of  Natural  His- 
tory,  New  York,  said  there  was  very  little  accurate  informa- 
tion to  be  obtained  on  the  question  of  the  introduction  of 
birds,  for  no  careful  study  had  been  made  of  the  subject. 
As  a  matter  of  opinion,  however,  he  believed  it  unwise  to 
attempt  the  importation  of  birds  for  the  purpose.  He 
thought  the  importation  of  the  titmice,  which  are  said  to 
eat  the  eggs  of  the  gypsy  moth  in  Europe,  would  probably 
resuit  in  failure. 

Dr.  EUîot  Coues  of  Washington  said  that  expérience  had 
demonstrated  that  the  importation  of  animais  from  foreign 
countrîes  had  been  either  costly  failures  or  costly  successes. 
Such  animais  when  introduced  had  become  pests  in  the  new 
country,  and  he  was  strongly  opposed  to  any  attempt  at 
introducing  birds. 

Other  members  folio wed  in  the  same  straîn.  It  seemed 
to  be  the  gênerai  opinion  that  either  the  imported  species 
would  die  out,  or  that,  if  it  became  numerous  enough  to  be 
of  any  assistance,  it  might  become  so  numerous  as  to  prove 
a  nuisance  in  some  way. 

Should  any  study  of  the  enemies  and  pi^rasites  of  the  gypsy 
moth  be  made  abroad,  it  would  be  well  to  investigate  there 
the  influence  exerted  by  birds  on  the  increase  of  the  moth, 
and  to  observe  carefully  the  habits  of  such  birds  as  may 
be  found  to  feed  upon  the  moths'  eggs.     In  this  way  we 
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might  détermine  whether  the  usefulness  of  foreîgn  bîrds  in 
this  respect  has  been  exaggerated  or  underestimated,  and 
fonn  some  judgment  of  the  desirabîlity  of  attempting  theîr 
importation. 

A  species  of  Mongolîan  pheasant  (Phasianus  torquatus) 
ha3  abready  been  întroduced  under  the  auspices  of  the  Fish 
and  Game  Commission  of  Massachusetts,  and  the  chairman 
of  the  conmiission,  Hon.  E.  A.  Brackett,  has  been  engaged  in 
propagating  them  for  a  year.  Many  are  now  at  liberty,  and 
hâve  been  seen  in  the  infested  région.  If  they  winter  well, 
there  seems  to  be  little  doubt  that  the  introduction  will  be 
successfuL 

Mr.  Brackett  has  observed  that  the  young  pheasants 
destroy  the  caterpillars  of  the  gypsy  moth,  and,  in  fact,  ail 
insects  within  the  enclosure  in  which  they  are  confined.  He 
has  offered  to  place  at  our  disposai  a  few  of  the  pheasants 
and  to  fiimish  eggs  for  hatching  another  year,  so  that  expéri- 
menta may  be  made  with  the  birds.  This  bird  was  intro- 
duced  years  ago  înto  Orègon,  Washington  and  British  Colum- 
bia.  It  is  said  to  do  very  little  harm,  and  as  the  young, 
like  the  young  of  most  land  birds,  are  said  to  feed  almost 
entirely  on  insects,  and  as  the  bird  is  protected  by  law,  it 
may  help  to  fill  the  gap  among  the  enemies  of  injurious 
insects  which  has  been  made  by  the  wanton  destruction  of 
our  native  gallinaceous  birds. 

The  Co-oferation  of  Proferty  Owners. 

During  the  past  six  years  a  disposition  to  co-operate  with 
the  agents  of  the  State  Board  of  Agriculture  in  the  work  of 
exterminating  the  gypsy  moth  has  steadily  increased  among 
property  owners.  In  some  localities  where  the  moths  hâve 
done  considérable  damage  in  the  past,  the  property  owners 
or  résidents  hâve  assisted  by  killing  caterpillars  under  the 
burlaps  during  the  smnmer  months,  and  some  hâve  assisted  in 
other  ways.  Notable  among  thèse  are  Gen.  S.  C.  Lawrence 
and  Mr.  Walter  Wright,  both  of  Medford  ;  Messrs.  Samuel 
and  Richard  Hawkes  of  Saugus  ;  and  Mr.  Barthold  Schlesin- 
ger  of  Brookline.  General  Lawrence,  who  owns  a  sixty-acre 
&rm  and  a  large  tract  of  woodland  near  the  Middlesex  Fells 
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réservation,  has  year  after  year  employed  men  in  trimming 
out  the  undergrowth  in  the  infested  woods  and  destroying 
the  caterpillars  by  burning,  burlapping  and  spraying.  He 
has  also  destroyed  a  great  number  of  eggs.  During  the 
past  summer  several  men  in  his  employ  hâve  been  engaged 
on  his  estate  in  killing  caterpillars  under  burlaps  in  infested 
woodland,  and  hâve  much  reduced  the  number  of  caterpil- 
lars in  thèse  localities.  IVIr.  Walter  Wright,  whose  estate 
is  neither  so  large  nor  so  much  infested  as  that  of  General 
Lawrence,  has  treated  many  egg-clusters  upon  both  his  home 
and  woodland  property,  and  has  burlapped  the  trees,  employ- 
ing  a  man  in  killing  caterpillars  under  the  burlap.  Mr. 
Samuel  Hawkes,  who  owns  a  large  tract  of  infested  wood- 
land in  Saugus,  has  spent  much  time  in  searching  for  the 
gypsy  moth  in  thèse  woodlands,  and  has  eut  some  tracts  of 
infested  trees.  He  has  also  given  the  agents  of  the  Board 
information  which  has  been  of  assistance  to  them  in  their 
work.  IVIr.  Schlesinger,  who  owns  a  large  estate  in  Brook- 
line,  on  which  a  colony  of  moths  was  found  this  year,  has 
directed  his  gardener  ond  the  men  under  him  to  assist  the 
agents  of  the  Board  in  every  way  possible,  and  thèse  men 
destroyed  many  of  the  différent  forms  of  the  moth  and 
assisted  in  other  way  s.  The  gentlemen  who  hâve  given 
most  assistance,  as  described  above,  are  owners  of  large 
property,  and  are  better  able  to  protect  their  estâtes  from  the 
ravages  of  the  moth  than  are  most  of  our  farmers  and  other 
owners  of  smaller  or  less  valuable  holdings.  The  poor  man 
who  rents  or  owns  a  small  place  has  neither  time  nor  means 
to  check  the  ravages  of  the  moth;  and  a  farmer  with  an 
orchard,  garden  and  many  acres  of  woodland  would  better 
give  up  his  home  at  once  than  spend  his  substance  in  fight- 
ing  the  gypsy  moth. 

Bespectfully  submitted, 

E.  H.  FOEBUSH. 
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XoT^s  ON  Predaceous  Insects  which  attack  THE  Gypsy  Moth. 


The  foUowing  papers  on  predaceous  insects  were  prepared  by  my 
assistants  from  studies  and  observations  which  were  made  both  in  the 
field  and  in  the  insectary  during  the  summer  of  1896. 

C.  H.  FERNALD. 
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Notes  on  thb  Life  Histort  and  Habits  of 
Certain  Predaceous  Heteroptera, 


A.  H.  KuuLLÀin),  HSn  Assistant  Entoxolooist  to  thb  Oomxittss  on  thb  Otpst 
MoTH,  Insbots  and  Bibds. 


PODISUS  PLAOIDUS    (UU,), 

This  interesting  little  Hemîpteron,  whose  predaceous  habits 
were  first  recorded  by  Saunders,*  bas  been  repeatedly  taken 
during  the  past  year  whîle  feeding  upon  the  larvœ  and  occa- 
sionally  pupœ  of  the  gypsy  moth.  In  habits  and  in  the 
appearance  of  the  early  stages  this  insect  closely  resembles 
P.  serieventriSf  whose  lîfe  history  we  bave  given  elsewhere.f 
During  the  summer  months  of  the  past  year  spécimens  of 
P.  plactdus  were  taken  on  a  great  variety  of  trees  and 
bushes,  their  distribution  in  this  respect  being  govemed  by 
the  présence  or  absence  of  the  insects  on  which  they  feed. 
The  imagoes  of  the  fall  brood  hibemate  and  in  this  région 
make  their  appearance  about  the  middle  of  May.  At  this 
time  the  maies  considerably  outnumber  the  females.  In 
common  with  P.  aerieventris  this  species  is  a  formidable 
enemy  of  the  tent  Caterpillar  {Oliaiocampa  amertcana)^  and 
this  latter  insect  generally  fumishes  the  first  food  supply 
of  the  season  for  thèse  bugs.  P.  placidus  shows  a  greater 
proclivity  for  entering  the  webs  of  the  tent  caterpUlar  than 
does  P.  serieventriSy  possibly  because  the  shape  of  its  body 
renders  it  better  able  to  force  an  entrance  into  the  web, 
since  the  humerai  processes  do  not  project  to  such  a  degree 
as  in  the  latter  species. 

A  fortnight  or  more  is  spent  in  feeding  before  the  eggs 
are  laid,  although  the  sexes  are  frequently  found  in  coitu 
soon  aftej  emerging  from  hibernation.     Egg-laying  takes 


*  Can.  Ent.,  Vol.  2,  pp.  15-95.    Report  Entomological  Society,  Ontario,  1871,  p.  31. 
t  "The  Gypsy  Moth,"  Forbush  aad  Femald,  1896,  p.  396. 
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place  in  from  three  to  ten  days  after  pairing,  depending 
upon  the  température,  warm  weather  hastening  and  cold 
weather  retarding  this  process.  Each  female  deposits  from 
two  to  four  egg-clusters  at  intervais  ranging  from  a  few 
hours  to  three  days. 

The  Egg.  — The  gênerai  appearance  of  the  egg  (Plate  1, 
Fîg.  1)  so  closely  resembles  that  of  P.  serieventris^  both  in 
size  and  markings,  that  the  séparation  of  the  species  in  this 
stage  is  extremely  difficult.  The  eggs  are  deposîted  in  clus- 
ters  composed  of  a  single  layer.  From  ten  to  thirty-five 
eggs  are  placed  in  a  cluster,  each  egg  restîng  on  its  smaller 
end,  and  connected  with  the  adjacent  eggs  by  means  of  a 
vamish-like  cément.  The  form  of  the  egg  is  nearly  ellip- 
soïdal, slightly  tapering  toward  the  lower  end,  but  not  as 
caldron-shaped  as  in  P.  serieventris.  Length,  1  mm.  ;  width, 
.8  mm.  Top  slightly  flattened,  and  surrounded  by  a  row  of 
ten  or  twelve  capitate  spines,  arranged  around  the  margin 
of  a  circular  cap.  The  surface  of  the  egg  is  covered  with 
minute  spiny  projections,  not  abundant  at  the  lower  end  of 
the  egg.  When  first  laid  the  eggs  hâve  a  pearly  white 
color  which  soon  changes  to  a  deep  bronze.  The  period  of 
incubation  extends  over  eight  or  ten  days,  according  to  the 
température.  The  circular  cap  at  the  top  of  the  ^^^  is 
pushed  off  by  the  young  bug  at  the  time  of  hatching,  but 
usually  remains  attached  at  one  point. 

First  Stage.  —  The  newly  hatched  bug  (Plate  1,  Fig.  2) 
is  1.7  mm.  in  length.  Form  ovate.  Head  and  thorax  dark 
seal  brown,  abdomen  vermillon.  The  head  is  much  wider 
than  long,  closely  appressed  to  the  prothorax,  and  bears 
large  compound  eyes,  which,  from  their  relative  size,  are 
quite  conspicuous.  Antennae  four  jointed,  basai  joint  stout, 
nearly  concealed  beneath  the  margin  of  the  head.  Second 
joint  cylindrical,  three  times  as  long  as  basai  joint  ;  third 
joint  cylindrical,  three-fourths  as  long  as  second  joint; 
fourth  joint  one-half  longer  than  second  joint  and  consider- 
ably  dilated  ;  ail  the  joints  bear  scattering  hairs.  *  The  ter- 
minal joint  is  seal  brown  in  color,  the  other  joints  being 
copper  colored. 
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The  thorax  is  dark  brown  wîth  a  faint  médian  sulcus. 
The  posterior  margin  of  the  meta-thorax  is  tinged  with  red, 
Immediately  behind  the  posterior  angles  of  the  thorax,  on 
each  side,  is  a  small  dark-brown  wedge-shaped  spot,  arising 
from  the  outer  margin  of  the  abdomen.  Following  this  spot 
and  extending  on  either  side  to  the  anus  there  is  a  border 
of  semi-elliptical  spots  of  sîmilar  color,  one  spot  on  each 
segment.  At  the  anus  there  are  three  small  markings  of 
the  same  color.  On  some  spécimens,  bordering  the  interior 
margins  of  the  dark-brown  spots,  there  is  a  faint  undulating 
white  Une  extending  around  the  abdomen.  On  the  dorsum 
of  the  abdomen,  about  equi-distant  from  each  other  and  the 
posterior  margins,  are  two  transverse  copper-colored  spots. 
Between  the  anterior  of  thèse  spots  and  the  thorax  there 
are  two  narrow  transverse  markings  of  similar  color. 
Under  surface  of  the  abdomen  reddish  brown;  legs  of 
similar  color,  but  somewhat  darker.  Tarsi  two  jointed. 
Beak  extending  to  hind  coxœ,  of  same  color  as  legs.  In 
this  stage  thèse  insects  are  in  gênerai  phyllophagous.  The 
first  molt  takes  place  in  about  seven  or  eight  days. 

Second  Stage.  —  (Plate  1,  Fig.  3.)  Length,  3  mm. 
General  form  same  as  in  preceding  stage,  except  that  the 
head  is  quadrate  and  the  abdomen  larger  in  proportion  to 
the  size  of  the  head  and  thorax.  Thèse  latter  are  pitchy 
black  in  this  stage.  With  the  exception  of  the  terminal 
joint,  which  is  shorter,  much  darker  and  less  dilated,  the 
joints  of  the  antenn»  retain  their  relative  length. 

The  abdomen  is  dark  red.  Marginal  spots  black  and 
bordered  on  the  inner  margin  with  white.  Behind  the 
thorax  on  the  dorsum  of  the  abdomen  are  two  large  trans- 
verse dark-brown  spots,  which  in  some  spécimens  are 
nearly  fused  together.  Posterior  to  thèse  spots  are  two 
smaller  transverse  markings  of  similar  color.  Under  sur- 
face of  head  and  thorax  dark  brown.  Legs  and  beak  of  the 
same  color.  Abdomen  same  color  as  upper  surface.  In 
this  stage  the  insect  develops  predaceous  habits.  The 
second  molt  takes  place  in  about  twelve  days. 

Third   Stage.  —  (Plate   1,   Fig.    4.)      Length,    5   mm. 
General  form  of  body  as  in  preceding  stage,  but  the  head 
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îs  not  quite  as  large  in  proportion  to  the  rest  of  the  body. 
Head  black,  eyes  quite  prominent.  Antenn»  black,  basai 
joint  stout,  projecting  about  one-third  of  its  length  beyond 
the  margin  of  the  head.  Second  joint  four  times  as  long  as 
basai  joint,  cylindrîcal,  slightly  dilated  at  the  outer  end. 
Third  and  fourth  joints  about  two-thirds  as  long  as  second 
joint.  Fourth  joint  slightly  dilated,  but  not  as  much  as  in 
the  preceding  stage. 

Thorax  entirely  black,  margined  by  a  distinct  white  or 
cream-white  line.  The  color  of  the  thorax  and  the  white 
margin  distinguishes  the  însect  in  this  stage  from  the  cor- 
responding  stage  of  P.  serieventris.  Abdomen  of  same 
color  and  with  similar  markings  as  in  preceding  stage, 
except  that  of  the  four  dorsal  spots  the  two  middle  ones  are 
the  largest,  the  anterior  ^nd  posterior  spots  being  narrowed 
transversely.  Colors  of  under  surface  and  legs  as  in  pre- 
ceding stage.  In  this  stage,  as  well  as  those  which  follow, 
the  insect  is  almost  entirely  predaceous. 

Fourth  8tage^  —  (Plate  1,  Fig.  5.)  Length,  7  mm, 
Head,  thorax,  wing-pads  and  scutellum  intense  pitchy  black. 
Joints  of  antennœ  as  in  third  stage  ;  basai  and  second  joints 
seal  brown,  third  and  fourth  joints  black.  Thorax  mar- 
gined with  white,  as  in  preceding  stage.  Both  the  marginal 
and  dorsal  spots  of  the  abdomen  are  closely  appressed. 
Across  the  dark-red  ground  color  of  the  abdomen  fine  white 
transverse  lines  connect  the  latéral  and  dorsal  spots.  The 
same  variation  in  color  observed  in  JP.  serieventris  also  oc- 
curs  hère,  and  in  some  spécimens  the  white  lines  predomi- 
nate  to  such  an  extent  as  to  give  the  abdomen  a  light 
striped  appearance.  Under  surface  of  body  yellowish 
brown.  On  the  médian  line  near  the  end  of  the  abdomen 
are  three  smiall,  somewhat  circular  black  spots.  Femora 
straw  colored,  marked  longitudinally  with  brown;  tîbiœ 
of  same  color  at  junction  with  femora,  shading  downward 
to  a  dark  seal  brown.  Tarsi  dark  brown  varying  to 
black. 

In  this  stage  the  insects  feed  voraciously.  The  fourth 
and  last  molt,  in  spécimens  under  observation,  took  place 
in  about  twenty-two  days  from  the  preceding  molt,  but  I 
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think  under  natnral  conditions  the  period  spent  in  this  stage 
would  be  somewhat  shorter. 

I  hâve  been  unable  to  find  in  the  literature  at  my  disposai 
any  description  of  the  imago  of  this  species,  and  it  seems 
doubtful  if  such  a  description  has  been  heretofore  published. 
At  my  request  Prof.  P.  R.  Uhler  has  kindly  prepared,  for 
publication  in  this  connection,  the  folio wing  characteriza- 
tion  of  the  species  :  — 

Fodisus pladdus  \Jh\eT. —  (Plate  1,  Fig.  6.)  "Of  a  narrower 
and  more  oval  foFm  than  P.  serieventrisj  with  a  head  somewhat 
tapering  anteriorly,  and  rounded  at  tip  instead  of  being  trancated, 
and  with  the  humerai  angles  rounded  off  and  very  moderately 
prominent.  Color  pale  testaceous,  stained  with  pale  brown  and 
pnnctate  with  darker  brown.  Head  much  longer  than  wide,  de- 
pressed,  remotely  punctate,  the  edge  reflexed,  brown  ;  eaeh  side 
of  tylus  is  a  slender  brown  line  which  is  triangularly  expanded 
on  the  base  of  the  vertex;  occipital  margin  dark  brown  in  the 
middle,  pale  and  narrowly  calions  each  side  ;  a  pale  calions  line 
extends  back  from  each  ocellus  ;  throat  whitish  testaceous  ; 
cheeks  with  a  slender  black  line  before  each  eye  ;  eyes  brown, 
bordered  with  testaceous  behind  ;  antennae  pale  brown,  paler  at 
base  and  on  the  two  last  joints  ;  the  basai  joint  testaceous,  very 
short,  the  second  longest,  third  scarcely  more  tlian  half  the  length 
of  the  second,  fourth  about  three-fourths  as  long  as  the  second, 
fifth  a  little  shorter  than  the  fourth;  rostrum  stout,  pale  testa- 
ceous, reaching  upon  the  posterior  coxœ,  the  apical  joint  narrow, 
about  as  long  as  the  preceding  one,  brown.  Pronotum  with  the 
sides  straighter  than  usual,  the  latéral  margin  narrowly  calions, 
pale  ivory  yellow,  and  with  a  few  indented  points  and  small  teeth 
before  the  middle  ;  the  submargin  with  a  brown  line,  surface  with 
wavy,  transverse  pale  lines  between  the  pale  brown  marbling, 
more  generally  brown  behind  the  middle  ;  posthumeral  margins 
slightly  sinuated  ;  anterior  margin  calions,  having  a  small  group 
of  coarse  punctures  behind  each  eye  ;  punctures  sunken,  brown, 
mostly  not  close  together  in  the  transverse  séries  ;  posterior  mar- 
gin truncate*  Scutellum  long,  bluntly  rounded  and  margined 
with  white  at  tip,  punctures  in  short  transverse  séries,  grouped  in 
about  three  spots  at  base.  Corium  slenderly  bordered  with  pale 
testaceous,  more  broadly  covered  with  brown  at  base  and  on  the 
disk,  the  veins  posteriorly  yellow  ;  membrane  pale  bronze.  Legs 
minutely  speckled  with  red,  the  tibiae  and  tarsi  a  little  stained  with 
brown.     Under  side  finely  punctate,  the  sternum  with  two  séries 
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of  black  points.  Connexivum  depressed,  punctate,  the  outer  edge 
ivory  white,  callous  and  marked  with  two  black  points  at  each 
incisure  of  the  segments  ;  the  upper  surface  yellow,  with  the  black 
points  more  linear.  Length  to  end  of  abdomen,  8J  to  10 J  mm. 
Width  of  pronotum,  4|  to  6  mm. 

*'  Through  the  kindness  of  many  friends,  I  hâve  had  the  oppor- 
tunity  to  examine  spécimens  from  the  provinces  of  Québec,  Onta- 
rio and  Columbia,  in  British  Americ?,  from  nearly  ail  of  the  New 
England  States,  ^besides  Illinois,  lowa,  Michigan  and  Colorado. 
The  génital  segment  of  the  maie  is  deeply  excavated,  and  with 
two  short  processes  on  the  middle.  The  tergum  is  often  bright 
red,  which  color  becomes  brownish  in  more  mature  spécimens. 
The  humerai  angle  is  usually  more  or  less  black.  In  some  spéci- 
mens there  is  a  séries  of  minute  black  dots  each  side  of  the  venter, 
and  a  few  obscure  spots  distributed  over  the  ventral  surface." 

There  are  undoubtedly  two  annual  broods  of  the  insect 
in  this  locality,  and  it  seems  probable  that  in  especially 
favorable  seasons  there  may  be  three  broods. 

The  nymphs  and  imagoes  of  this  species  fraternize  with 
those  of  P.  serteverUriSf  although  this  appears  to  be  wholly 
accidentai,  and  depending  upon  food  supply.  I  hâve  found 
P.  plactdus  feeding  upon  the  larvœ  of  Euvanesaa  antîopay 
Ilyphantria  cunea^  Orgyia  leuœsttgmaj  O.  definita^  ClisiO' 
campa  americana  (previously  mentioned),  O.  disstria  and  a 
small,  undetermined  saw-fly  larva  common  on  oaks. 

One  must  note  with  regret  that  this  decidedly  bénéficiai 
little  insect,  which  destroys  so  many  injurions  species,  is 
preyed  upon  by  two  spiders  which  are  common  occupants 
of  tent  Caterpillar  webs,  JEpeira  strix  Hentz  and  Phidippus 
multiformis  Em.* 

Dendrocoris  HUMERALisf  (UU.)  (Plate  2,  Fig.  8). 

This  small  Pentatomid  was  originally  described  by  Prof. 
P.  E.  Uhler  (Bulletin  United  States  Geological  Survey, 
Art.  XrV.,  page  399)  under  the  genus  Lzotrcpis.  Ac- 
cording  to  Montandon,  this  generic  name  is  preoccupied 
(Uhler  in  litt.),  and  the  insect  should  be  placed  in  the 
genus  Dendrocoris.     The  spécimens  from  which  the  original 

*  Thèse  spiders  were  kindly  identified  by  Mr.  J.  H.  Emerton. 
t  Identified  by  Prof.  P.  R.  Uhler. 
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description  was  prepared  were  taken  in  Massachusetts,  New 
Jersey,  Maryland  and  Colorado,  and  from  its  wide  distribu- 
tion and  occurrence  on  many  plants  the  opinion  was  ex- 
pressed  that  the  species  was  prodaceous  in  habits.  That 
such  is  the  case  our  observations  of  the  past  two  years 
afford  ample  .évidence.  We  hâve  repeatedly  found  this 
diminutive  Hemipteron  engaged  in  destroying  tent  caterpil- 
lars,  and  on  several  occasions  hâve  taken  it  in  the  act  of 
feeding  upon  gypsy  moth  larvœ. 

While  as  yet  we  hâve  been  unable  to  rear  this  species 
through  its  transformations,  the  dates  of  our  captures  of 
nymphs  and  imagoes  lead  us  to  the  opinion  that  the  insect 
is  double-brooded,  and  doubtless  hibernâtes  in  the  imago 
state. 

Description  of  Full^grovm  Nymph. —  (Plate  2,  Fig.  7.) 
Length,  5  to  6  nun.  Body  broad,  very  compact.  Head 
somewhat  sunken  in  prothorax,  deeply  cleft  in  front,  thickly 
dotted  with  reddish  brown  and  margined  with  black.  A 
very  short  and  very  blunt  spine  projects  laterally  in  front 
of  either  eye.  Eyes  dark  brown,  bordered  posteriorly  with 
sordid  yellow.  Prothorax  thickly  punctured  with  dark 
brown  except  at  latéral  margins,  which  are  of  a  pale  yellow 
color.  At  the  humerai  angles  the  dots  are  aggregated  into 
a  dark  brown  or  black  spot.  Scutellum  and  wing-pads  of 
the  same  color  as  prothorax,  except  that  the  outer  anterior 
part  of  each  wing-pad  is  marked  with  reddish  yellow. 
Abdomen  pale  yellow,  heavily  dotted  with  vermillon. 
On  the  latéral  margins  of  each  abdominal  segment  there  is 
a  semi-elliptical  J)lack  spot,  which  is  divided  by  a  narrow 
yellow  band  extending  parallel  to  the  margin.  On  the  dor- 
8um  are  five  transverse  black  spots,  each  of  the  three  ante- 
rior being  divided  transversely  by  a  yellow  line.  The  spot 
immediately  behind  the  scutellum  is  quite  narrow  ;  the  sec- 
ond and  third  spots  are  large  and  prominent  ;  the  fourth  and 
fifth  scarcely  more  than  short  trans verse  black  lines. 

Under  surface  of  head  and  thorax  amber  yellow,  heavily 
bordered  with  black.  There  is  a  small  white  spot  at  the 
base  of  each  antenna.  Abdomen  of  the  same  gênerai  color 
as  upper  surface.     Antennœ  dark  brown  throughout  ;  first 
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joint  stout,  scarcely  reaching  the  margin  of  the  head  ;  sec- 
ond joint  over  three  times  as  long  as  basai  joint  ;  thîrd  and 
fourth  joints  each  about  one-half  as  long  as  second  joint. 
Legs  pale  amber,  darkening  to  brown  on  tibiœ  ;  tarsî  dark 
brown. 

This  species  is  widely  distributed  throughout  the  région 
infested  by  the  gypsy  moth,  but  does  not  occur  in  such 
numbers  as  do  its  allies  in  the  genus  Podiaus.  I  hâve  taken 
spécimens  in  Medford,  Malden,  Saugus  and  Révère,  while 
Professer  Uhler  records  it  from  Andover,  Lynn  and 
Charlestown. 

EuscHisTus  poLiTus  Uhl.  (Plate  2,  Fig.  12). 

A  rare  member  of  our  heteropterous  fauna  is  a  small 
EiLschistuSy  which,  préviens  to  the  past  summer,  had  been 
occasionally  taken  under  such  circumstances  as  to  give  the 
impression  that  it  possesses  predatory  habits.  Spécimens 
of  the  insect  submitted  to  Prof.  P.  R.  Uhler  were  considered 
by  him  to  be  new  to  science,  and  at  my  request  he  has  very 
kindly  prepared  the  folio wing  description  :  — 

EtL8(Mstu8  politua*  New  sp.  —  *'Pale  duU  fulvous,  or  rufo- 
fulvouB,  suboval,  with  the  humerai  angles  almost  rounded  and 
very  moderately  prominent.  Head  narrow,  as  in  E,  tristigmus 
Say,  deeply  and  finely  punctate,  the  tylus  promînent  at  tip  and  a 
little  longer  than  the  latéral  lobes,  the  latéral  lobes  deeply  sinu- 
ated,  with  the  outer  margin  blackish.  A  black  Une  extends  from 
the  eye  tobase  of  antennse  ;  antennœ  (Plate  2,  Fig.  13)  clay  yellow- 
ish;  the  basai  joint  short,  hardly  reaching  the  apex  of  head, 
marked  with  a  f ew  black  points  ;  second  joint  longer  ;  third  a  little 
longer  than  the  second  ;  fourth  longer,  dusky  at  tip  ;  fifth  a  little 
longer  than  the  fourth,  f usiform,  blackish  excepting  at  base  ; 
rostrum  pale  testaceous,  slender,  with  the  setae  piceous,  reaching 
to  the  posterior  coxœ.  Pronotum  much  wider  than  long,  polished, 
closely  and  finely  punctate  with  brown  ;  the  latéral  margins  very 
slightly  sinuated,  smooth,  ivory  whitc  ;  the  submargins  blackish  ; 
humerai  angles  triangularly  rounded  ;  posthumeral  margins  almost 
straight.  An  obsolète,  calions,  imperfect  curved  line  extends 
between  the  humerai  angles.  Scutellum  narrow  and  bluntly 
rounded  at  tip,  where  it  is  also  slenderly  margined  with  white  ; 
the  surface  is  less  densely  punctate  in  small  spots.  Wing-covers 
(Plate  2,  Fig.  14)  closely  punctate  ;  membrane  a  little  brownish, 
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the  veins  and  numerous  dots  darker  brown.  Legs  pale  yellow, 
remotely  dotted  with  brown.  Beneath  pale  greenish,  finely  punc- 
tate,  highly  polished,  the  pleurae  with  a  row  of  fine  black  dots, 
and  an  extra  dot  outwardly  ;  connexivum  acute,  the  întersegmental 
sutures  mdented  and  marked  with  a  black  dot.  Tergum  black, 
the  sutures,  exteriorly,  with  a  double  black  spot.  Length  to  end 
of  abdomen,  9  to  10  mm.  Width  of  pronotum,  5^  to  6  mm.  A 
pair  of  thèse  insects  taken  in  Massachusetts  hâve  been  kindly 
given  to  me  by  Mr.  A.  H.  Kirkland.  Other  spécimens  hâve  been 
sent  to  me  for  examination  from  Rhode  Island,  Pennsylvania  and 
the  District  of  Columbia.  I  hâve  found  it  once,  July  4,  in  a 
sandy  pine  woods  district  in  southern  Maryland.  Only  a  few 
spécimens  hâve  thus  far  been  reported.  It  seems  to  be  of  rather 
uncommon  occurrence." 

A  female  of  this  species,  confined  in  a  small  breeding 
cage  with  krv»  of  Porthetria  dispar  (L.)  and  a  number  of 
oak  leaves,  deposited  a  cluster  of  thirteen  eggs  upon  the 
onder  side  of  a  leaf,  June  21,  1896.  The  eggs  were  placed 
in  a  single  layer.  Very  unfortunately  they  proved  unfer- 
tile,  so  that  I  was  disappointed  in  iny  anticipation  of  being 
able  to  carry  the  species  through  its  early  stages.  The  egg 
(Plate  2,  Fig.  11)  may  be  describod  as  foUows  :  — 

Color,  pearly  white.  Length,  1  mm.  ;  width,  .8  nmi. 
Form,  nearly  cylindrical,  the  upper  and  lower  ends  being 
abruptly  flattened.  Around  the  cap  at  the  upper  end  of 
the  egg  is  a  row  of  délicate,  elongated,  club-shaped  spines. 
The  surface  of  the  egg  is  covered  with  small  single  blunt 
spines,  between  which  are  numerous  similar  spines  of 
microscopic  dimensions. 

During  the  past  sunmier  I  hâve  been  able  to  establish 
the  fiwît  that  this  species  is  predaceous  upon  the  lai*vœ  of 
the  gypsy  moth,  thus  making  an  addition  to  the  list  of  the 
natural  enemies  of  this  insect.  As  an  enemy  -of  the  gypsy 
moth  it  is  of  only  minor  importance,  and  from  the  slender 
structure  of  the  beak  I  ani  led  to  believe  that  the  insect 
is  more  of  a  plant  feeder  than  an  insect  destroyer. 
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DiPLODUS  LURTOUS*    (Stâl). 

The  members  of  the  group  of  insects  to  which  this  species 
belongs  possess  such  marked  predaceous  habits  that  they 
hâve  received  the  very  appropriate  name  of  **  assassin 
bugs.  "  The  species  under  considération  is  one  of  the  most 
rapacious  of  our  predaceous  bugs,  and,  while  occurring  in 
but  limited  numbers,  its  great  activity  and  abnost  abnormal 
appetite  render  it  a  formidable  enepay  to  several  forms  of 
insect  life. 

On  May  12,  1896,  I  took  a  nearly  full-grown  nymph  in 
the  act  of  feeding  upon  a  partly  grown  tent  Caterpillar. 
An  inspection  of  the  tree  in  the  vicinity  of  the  web  showed 
several  other  nymphs  engaged  in  the  work  of  destroying 
the  caterpillars,  The  nymphs  did  not  enter  the  webs  of 
this  Caterpillar,  as  do  some  of  our  predaceous  Pentatomids, 
but  devoted  their  attentions  to  such  larvœ  as  were  more  or 
less  isolated  and  at  some  distance  from  the  web.  One  of 
thèse  nymphs  was  reared  upon  tent  caterpillars  until  May 
18,  when  it  assumed  the  mature  form. 

Later  in  the  season  several  îmagoes  of  thîs  specîes  were 
found  attacking  gypsy  moth  larvœ,  as  well  as  those  of 
Olisîocampa  ameriGana.  From  a  female  confined  in  a  breed- 
ing  cage  with  a  maie  imago  from  June  5  to  10  I  obtained 
June  12  a  cluster  of  thirty-four  eggs,  which  were  laid  in  a 
compact  mass  (Plate  2,  Fig.  1)  shaped  like  the  ftnstum 
ofacone.f  The  eggs  were  closely  cemented  together  and 
to  the  surface  on  which  they  were  deposited,  and  could  only 
be  separated  with  difficulty.  The  eggs  (Plate  2,  Fig.  2) 
may  be  described  as  foUows  :  — 

Length,  1.9  mm.  ;  width  at  base,  .4  mm.  ;  at  top,  .3  mm.  ; 
somewhat  curved,  widest  and  rounded  at  the  base,  truncate 
at  the  top.  The  eggs  forming  the  outer  layer  are  of  a 
burnt  sienna  color,  those  on  the  inside  being  of  a  pale 
amber.  The  upper  end  of  the  eggs  is  of  a  pale  yellowish 
color,  and  bears  immediately  within  the  circumference  a 

♦  For  the  identification  of  the  species  I  am  indebted  to  the  kindness  of  Prof.  P. 
R.  Uhler. 

t  Mr.  Robert  A.  Cooley,  assistant  entomologist,  Massachusetts  Hatch  Experiment 
Station,  informs  mo  that  he  bas  fonnd  the  eggs  of  this  insect  attached  to  the  under 
surface  of  leaves  of  Ostrya  virginica  and  Betula  lenta. 
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narrow,  circular,  dark-brown  band,  while  at  the  centre  there 
is  a  small  dark-brown  dot.  The  areas  covered  by  the  circle 
and  dot  are  depressed.  Embryonic  development  was  ap- 
parent Jane  22,  ànd  on  June  29  the  eggs  hatched. 

First  jStage.  —  {FMe  2,  Fig.  3.)  The  newly  hatched 
bug,  with  legs  and  antennœ  much  longer  than  the  body, 
présents  indeed  a  most  unique^  appearance.  In  this  stage 
the  nymph  feeds  readily  on  aphids,  and  does  not  hesitate  to 
attack  insects  considerably  larger  than  itself.  Length  of 
body,  2  mm.  ;  of  antennœ,  4  mm.  ;  gênerai  color  pale 
amber,  darkening  after  the  insect  has  taken  food.  Head 
large  in  proportion  to  the  rest  of  the  body,  projecting 
between  the  antennœ.  A  trans verse  groove  crosses  the 
head  behind  the  dark-red  eyes.  Beak  reaching  to  the 
anterior  coxœ.  Basai  joint  of  the  filiform  antenn»  as  long 
as  the  three  outer  joints.  Thèse  latter  are  of  nearly  equal 
length.  Thorax  somewhat  longer  than  either  head  or 
abdomen,  with  latéral  projections  on  each  segment.  Legs 
long  and  very  slender.  Abdomen  compact,  sparsely  hairy, 
with  well-defined  segmentation. 

The  young  bugs  were  reared  on  aphids  found  on  (7ory- 
dalis  glauca  and  Hammamélis  virginana.  On  July  3  nearly 
ail  had  passed  the  first  molt. 

Second  Stage. — Length,  2.6  mm.  General  color  darker 
than  in  preceding  stage.  Form  similar,  but  abdomen  much 
longer  in  proportion  to  the  rest  of  the  body  than  in  first 
stage.  Most  unfortunately  ail  the  nymphs  died  soon  after 
passing  the  first  molt.  In  this  stage  the  nymphs  first 
showed  the  habit  so  common  to  the  imago,  of  raising  the 
fore  legs  above  the  head  upon  the  slightest  disturbance. 
The  insects  were  apparently  able  to  walk  as  well  with  but 
four  legs  as  with  six. 

FulUgrown  Nymph;  Fourth{?)  Stage.  —  (Plate  2,  Fig. 
4.)  Length,  11  mm.  Body  slender,  elongated  ;  color  light 
green,  faintly  marked  with  brown.  Head  narrow,  widest 
at  the  eyes,  the  latter  being  of  a  brick-red  color.  Behind 
the  eyes  the  head  is  shaded  with  reddish  brown.     Thorax 
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short,  with  well-developed  scutellum.  Wing-pads  extend- 
ing  about  one-third  the  length  of  abdomen.  Abdomen 
widened  at  the  mîddle  with  latéral  flanges  developing  with 
the  approach  of  maturity.  Near  the  posterior  margins  of 
the  dorsum  of  each  abdominal  segment  there  is  a  faint  red- 
dish-brown  spot,  from  which  a  light  line  extends  forward 
on  either  side  to  the  anterior  margin,  then  bends  at  an  aoute 
angle  and  runs  backward  to  the  posterior  angles  of  the  seg- 
ment. Antennœ  filiform.  Legs  slender,  anterior  pair  the 
stoutest  ;  tarsi  brown  ;  claws  dark  brown. 

Imago.  —  This  species,  along  with  a  number  of  Mexican 
Hemiptera,  was  originally  described  by  Stâl  in  1862  (Stet- 
tiner  Entomologische  Zeitung,  23  jahrgang,  page  452)  as 
ZéliLS  luridtLS^  from  Carolinian  examples.  Uhler,  in  his 
check  list  of  the  Hemiptera  Heteroptera  of  North  America 
(1886),  places  the  species  in  the  genus  Drplodtis^  as  es- 
tablished  by  Amyot  and  Serville  in  their  '' Hémiptères  ** 
(1843),  page  370.  Lethierry  and  Severin,  in  their  *'  Cata- 
logue gênerai  des  Hémiptères"  (1896),  hâve  replaced  the 
species  in  the  genus  Zeltcs.  The  sexual  dimorphism  ex- 
isting  in  this  species  is  worthy  of  note  ;  unless  otherwise 
informed,  one  might  readily  believe  that  the  sexes  of  this 
insect  represent  différent  species. 

Maie.  —  (Plate  2,  Fig.  5. )  Length,  13  mm.  Body  nearly 
linear,  dark  brown,  varying  to  black  on  the  upper  surface. 
Head  narrow,  elongated,  and  projecting  to  a  blunt  point 
between  the  bases  of  the  filiform  antennœ.  First  joint  of 
the  antennse  dilated  at  base,  slender,  and  of  about  the  same 
length  as  that  of  the  head  and  thorax  taken  together; 
second  joint  one-third  as  long  as  first;  third  joint  over 
two-thirds  as  long  as  first;  fourth  joint  about  the  same 
length  as  second.  Eyes  prominent,  dark  reddish  brown  ; 
ocelli  large,  in  rear  of  the  eyes  on  slight  prominences  of 
the  head,  which  is  widened  at  this  place.  Base  of  head 
smooth  and  shining.  Prothorax  dark  brown,  varying  to 
black,  rounded  posterîorly  and  with  a  very  small  blunt 
black  spine  at  the  posterior  angles.  Two  semi-lunar  de- 
pressions  extend  inward  from  indentations  in  the  sides  of 
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the  prothorax  and  meet  at  the  dorsal  lîne,  whence  a  similar 
dépression  leads  forward  to  the  anterior  margin.  The  areas 
thus  included  are  slightly  raised.  Scutellum  dark  brown  or 
black,  tipped  with  pale  yellow.     Wings  dark  brown. 

Under  side  of  head  and  thorax  and  tip  of  abdomen  pale 
sulphur  yellow.  Remainder  of  abdomen  sordid  yellow, 
darkest  anteriorly.  Beak  yellow,  brown  at  tip,  reaching 
nearly  to  anterior  coxœ.  Legs  slender  ;  coxœ  of  same  color 
as  thorax  ;  femora  of  same  color  at  base,  darkening  out- 
wardly.  A  narrow  dark-brown  band  encircles  the  femora 
near  their  junction  with  the  tibiœ.  Tibiœ  and  tarsi  dark 
brown. 

Female. —  (Plate  2,  Fig.  6.)  Length,  15  mm.  Body 
much  lighter  and  stouter  than  the  maie.  Head  pale  brown 
in  front  of  the  eyes,  but  darker  posteriorly.  Thorax, 
scutellum  and  wings  light  yellowish  brown.  Posterior 
thoracic  angles  acute,  tipped  with  a  stout  black  spine. 
Under  surface  as  in  maie.  Antennœ  pale  brown,  darker 
at  joints.  Legs  pale  brown  ;  femora  without  bands  ;  tarsi 
dark  brown. 
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Notes  on  Certain  Coleoptera  known  to 

ATTACK    THE    GYPSY    MOTH.* 


A.  F.  BuBGXSB,  B^. 


Among  the  natural  insect  enemies  of  the  gypsy  moth  in 
this  country,  next  to  certain  Hemiptera,  the  predaceous 
Coleoptera  should  undoubtedly  be  given  a  place;  and, 
although  the  latter  specîes  are  not  as  bénéficiai  as  the  Hy- 
menopterous  and  Dipterous  parasites  in  controUîng  some 
of  our  common  injurions  insects,  their  work  with  référence 
to  the  gypsy  moth  seems  to  warrant  their  occupyîng  this 
prominent  position.  The  most  important  of  the  beetles 
known  to  attack  the  gypsy  moth  are  members  of  the  family 
Carabidœ  belonging  to  the  gênera  Calosoma  and  Harpcdus^ 
and,  on  account  of  their  voracity,  size  and  rapid  move- 
ments,  hâve  long  been  recognized  as  formidable  enemies  to 
Lepidopterous  larvœ.  They  grasp  their  prey  with  the 
sharp  mandibles,  the  favorite  place  being  along  some  of 
the  dorsal  segments,  and,  after  tearing  away  the  integu- 
ment,  suck  up  the  internai  contents.  As  a  rule  they  do  not 
seem  to  show  any  particular  préférence  as  to  their  food, 
since  almost  ail  our  injurious  caterpillars,  cut-worms,  etc., 
are  attacked  by  them  to  a  greater  or  less  extent,  as  is  abun- 
dantly  shown  by  reports  on  bénéficiai  insects. 

Another  factor  which  makes  the  work  of  thèse  beetles 
especially  important  is  the  predaceous  habits  of  their  larvœ, 
which  hâve  been  known  to  feed  on  both  the  eggs  and  the 
young  caterpillars  of  the  gypsy  moth.  Previous  to  1896 
the  foUowing  beetles  had  been  found  attacking  the  gypsy 
moth  larvœ  in  the  field  :  — 

*  The  stadies  forming  the  basis  of  this  paper  were  made  at  the  experiment  sta- 
tion and  Insectary  of  the  gypsy  moth  committee  during  the  snmmer  of  1896.  The 
description  of  the  diffèrent  stages  and  the  drawings  illnstrating  the  same  were  corn- 
pleted  at  the  entoraological  laboratory  of  the  Massachusetts  Agricnltoral  Ck>Uege, 
tmder  the  direction  of  Prof.  C.  H.  Femald,  entomologist  to  the  committee. 
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Cahsoma  scrutator  (Fab.),  Caloèoma  frigidum  Kirby, 
CcUosomacalidum  (F&h.)  y  Harpàluscaliginosus  Say.,  Harpa- 
lus pennsylvanicus  (DeG.),  Cîcindéla  G-gutlcUa  Fab.*  The 
larvae  of  two  species  of  Harpàlus  hâve  been  reported  by 
Mr,  C.  H.  Rowe  as  feeding  on  young  gypsy  moth  cater- 
pillars.  Platynu%  limbaius  (Say.)  ha8  been  found  feeding 
on  the  pupœ  in  the  field,  Dermestes  lardariua  Linn.,  reared 
from  pupaBy  and  Pôinics  brunneus  Duft.,  reared  from  the 
egg-clusters.  Several  undetermîned  beetle  larvœ  hâve  also 
been  found  feeding  on  the  eggs.f 

No  new  species  hâve  been  found  this  year  attacking  the 
gypsy  moth,  but  the  life  historiés  and  habits  of  some  of  the 
more  important  of  thèse  bénéficiai  insects  hâve  been  investi- 
gated,  with  a  view  to  obtaining  a  more  accurate  knowledge 
of  the  conditions  favorable  to  their  multiplication.  The 
following  pages  contain  the  points  of  interest  leamed  con- 
ceming  thèse  beetles,  together  with  notes  on  the  life  histo- 
riés of  Calosoma  frigidum  and  C.  calidum. 

Distribution. — The  species  of  Calosoma  and  Harpàlus 
above  mentioned  are  as  a  rule  quite  generally  distributed 
throughout  the  infested  district,  although  they  occur  chiefly 
in  sections  to  which,  by  reason  of  their  peculiar  habits, 
they  are  particularly  adapted.  Of  thèse  species,  Calosoma 
scrutator  is  the  least  common,  no  doubt,  for  the  reason  that 
its  large  size,  brilliant  color  and  clumsy  movements  render 
it  more  susceptible  to  the  attacks  of  its  varions  enemies. 
Its  occurrence  is  limited  chiefly  to  wood  and  brush  land.  I 
am  informed  that  the  Calosomas,  especially  scrutator  and 
calidumy  are  very  abundant  in  brushland  near  the  sait 
water  at  Belmont,  N.  J.,  so  much  so  that  it  is  very  common 
for  visitors  to  catch  the  brilliantly  colored  scrutator  and 
wear  it  as  an  omament.  The  occurrence  of  this  species,  in 
eastem  Massachusetts  at  least,  is  more  limited,  and  it  is 
considered  by  many  local  collectors  as  a  very  rare  beetle. 

Calosoma  frigidum  is  much  more  common,  and  is  found 
in  orchards  where  the  grass  has  not  been  eut,  in  wood  and 

•Reported  by  Mr.  Samnel  Henshaw,  Bulletin  No.  26,  U.  S.  Dept.  Agri.  Div- 
Ent,  page  76 
t  "  The  Gypsy  Moth,"  Forbush  and  Femald,  pages  384  and  386. 
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brush  land  ;  and  I  hâve  taken  spécimens  in  the  early  sum- 
mer  (June  4)  on  the  trunks  of  the  large  street  elms  in  the 
city  of  Medford.  Seven  spécimens  of  thîs  insect  were 
also  taken  by  Mr.  C.  E.  Bailey  and  myself  in  a  small  orchard 
in  the  same  city.  Thèse  latter  were  running  about  at  the 
roots  of  the  tall  grass  at  some  little  distance  from  the  trees, 
Judging  from  the  expérience  this  season,  it  would  seem 
that,  although  this  species  is  much  more  abondant  than 
scrutator^  its  distribution  is  local  rather  than  gênerai,  as  is 
the  case  with  calidum.  The  latter,  popularly  known  as  the 
fiery  caterpillar  hunter,  is  the  most  common  species,  and  i» 
very  frequently  found  in  thickly  populated  sections. 

The  two  species  of  Harpalus  are  common  in  cultivated 
land,  and  are  often  found  under  stones  or  rubbish  in  past- 
ures  and  to  a  more  limited  extent  in  woodland.  The  mem- 
bers  of  the  group  Carabidœ  occur  in  localities  where  there 
is  either  natural  or  artificial  protection.  This  is  especially 
noticeable  in  wooded  areas,  where  there  is  good  forest  cover 
and  a  moderate  amount  of  moisture.  A  stone  wall  often 
fiimishes  them  an  excellent  place  of  shelter,  and  it  is  not 
uncommon  to  find  them  when  tearing  down  walls  in  the 
early  spring. 

One  very  significant  fact  has  been  noted  this  year,  viz.^ 
that  in  localities  where  the  beetles  had  been  very  conmion 
in  previous  years,  no  traces  of  any  could  be  found  even 
after  careful  search.  This  may  perhaps  be  explained  by  the 
fact  that  the  brùsh  and  rubbish  which  had  served  for  their 
hiding  places  had  been  cleared  up  by  the  employées  of  the 
department,  causing  them  to  migrate  to  more  suitable 
quarters. 

Hahits  of  the  Beetles.  —  Many  observations  tend  to  show 
that  the  members  of  the  genus  Galosoma  are  noctumal  as 
well  as  diumal  in  their  habits.  While  sugaring  for  moths 
at  Amherst  in  June,  1893,  I  took  two  spécimens  of  Cala- 
8oma  calidum.  They  were  very  active,  and  had  climbed  up 
one  of  the  trees  to  the  sugar  band,  a  distance  of  five  feet. 
Mr.  A.  H.  Kirkland  has  also  taken  a  spécimen  of  this  same 
species  at  Amherst,  running  about  at  10  p.m.,  apparently  in 
search  of  food.     The  stomachs  of  several  toads  which  were 
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captured  late  in  the  evenîng,  upon  examination  by  Mr. 
Kirkland  were  found  to  contain  spécimens  of  Calosoma 
calidum  intact,  they  having  undoubtedly  been  swallowed 
only  a  short  time  previous.  Calosoma  frigidum  observed 
in  confinement  bas  been  found  to  feed  at  night  as  well  as 
during  the  day .  Thèse  facts  show  that  the  members  of  this 
genus  under  observation  accomplish  a  great  amount  of  good 
by  their  nightly  raids  against  injurions  insects. 

Bearing  in  mind  the  fact  that  the  gypsy  moth  caterpillars 
feed  at  night  and  seek  shelter  during  the  day,  and  that  thèse 
beetles  are  active,  climbing  the  trees  at  night,  and  are  also 
busy  searching  out  food  in  sheltered  places  during  the  day, 
we  are  led  to  believe  that  they  are  most  valuable  allies, 
The  feeding  habits  of  the  différent  species  vary  somewhat, 
although  ail  hâve  been  taken  on  the  trunks  of  trees  and 
under  burlaps  during  the  day.  As  a  rule  the  number  of 
gypsy  moth  larv»  killed  on  the  trees  dépends  upon  the  size 
and  agility  of  the  beetles.  In  point  of  efficiency  they  rank 
in  the  folio wing  order:  frigidum^  calidum  and  scrutator; 
frigidum  is  most  skilfiil  in  this  respect,  and  has  been  ob- 
served not  only  to  feed  on  a  vertical  surface  but  to  support 
itself  and  feed  on  the  under  side  of  a  horizontal  branch.  A 
rise  in  température  seems  to  stimulate  their  activity  and  the 
désire  for  food.  Spécimens  of  Calosoma  frigidum  observed 
in  confinement  during  very  hot  weather  were  more  active, 
ate  more  and  laid  a  greater  number  of  eggs  than  when  the 
.  weather  was  coder.  When  the  température  fell  still  lower 
they  sought  the  ground,  ate  very  little  and  seldom  laid 
eggs.  As  far  as  observed,  the  members  of  this  group  dé- 
pend entirely  on  their  well-developed  legs  as  a  means  of 
locomotion,  although  both  sexes  o{  frigidum  hâve  been  ob- 
served to  vibrate  their  hind  wings  in  confinement,  but  when 
thrown  in  the  air  they  do  not  make  the  slightest  effort  to 

Spécimens  of  (7.  frigidum  while  confined  in  cages  hâve 
been  fed,  in  addition  to  the  gypsy  moth  larvsB,  pup»  and 
imagoes,  the  foUowing  caterpillars,  which  they  ate  freely  ;  — 

Euvanessa  antiqpa^  Grapta  progne  (  ?),  Protoparce  celeiiSj 
Hyphantria  cunea^  JEuchœtes  egle,  Halesidota  caryœy  H. 
maculaiaj     Orgyia    definita    (pupa    also),    O.    leucostigma 
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(pupa  also),  Datana  ministra,  D.  major  y  D.  integerrimaf 
Œdemasia  œncinna^  AUacus  promethea^  A,  cecropia^  Clisio^ 
campa  americana^  C.  disstria^  Acronycta  sp.,  Rhynchagrofis 
altemata^  Noctua  o-ntgrum^  Leiicania  unipuncta,  PyrophUa 
pyramidoides,  and  Gatoccda  sp. 

Method  of  rearing  PredaceoiLS  Coleoptera.  —  From  the 
fact  that  the  adult  beetles  not  only  spend  part  of  their  time 
in  the  ground,  but  that  the  eggs  are  laid  in  the  soil  and  the 
young  grubs  are  beneath  the  surface  the  greater  part  of 
their  existence,  accurate  observations  on  the  early  stages 
are  rendered  quite  difficult. 

As  a  preliminary  to  the  study  of  the  early  stages  and 
habits  of  thèse  insects,  the  liraited  literature  upon  the  sub- 
ject  was  carefully  sought  out  and  examined,  although  but 
little  assistance  was  thus  obtained  ;  and  active  opérations 
were  commenced  in  the  spring  of  1896,  as  soon  as  living 
imagoes  became  available. 

In  order  to  compare  results,  the  work  was  beguh  along 
two  Unes,  both  with  a  view  to  approaching  as  nearly  as 
possible  to  natural  conditions.  One  set  of  observations 
was  made  on  beetles  in  breeding  cages,  out  of  doors,  while 
the  other  set  was  made  on  a  limited  number  of  beetles  con- 
fined  in  small  glass  jars,  where  they  could  be  more  closely 
watched. 

For  the  first  purpose,  use  was  made  of  the  cages  devised 
by  Mr.  Kirkland  in  1895,  for  studying  the  feeding  habits  of 
the  imagoes.  Thèse  were  attached  to  trees  near  the  insect- 
ary.  They  were  made  of  wire  netting,  bent  into  a  nearly 
cylindrical  form.  The  edges  were  fastened  to  the  two  sides 
of  the  tree  trunk,  the  lower  end  extending  down  into  the 
ground  and  the  upper  end  covered  by  a  pièce  of  cloth,  one 
side  of  which  was  secured  to  the  tree,  the  other  covering 
the  top  of  the  wire  screen  cage  and  held  in  place  by  a  rub 
ber  strap,  the  ends  of  which  were  fastened  to  the  trunk  of 
the  tree.* 

In  one  of  thèse  cages  two  maies  of  (7.  frigidum  were 
placed  June  6,  but  at  the  end  of  ten  days  both  had  died. 
The  beetles  of  the  same  species  which  were  placed  in  the 

♦  *♦  The  Gypsy  Moth,"  Forbush  and  Femald,  page  384. 
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other  cages  escaped  in  some  unknown  way,  and,  as  the 
chance  of  finding  the  eggs  in  such  cages  was  very  small, 
further  attempts  along  this  Une  were  abandoned. 

For  the  other  line  of  investigation,  common  jelly  tum- 
blers,  containing  about  two  inches  of  earth,  were  used,  the 
tops  of  the  jars  being  covered  with  pièces  of  muslin  which 
were  held  in  place  by  rubber  bands.  A  pair  of  beetles 
were  placed  in  each  jar,  with  gypsy  moth  larvœ  for  food 
and  with  fresh  leaves  to  serve  as  food  for  the  larvte.  At 
first  the  jars  were  kept  in  the  insectary,  but  when  the 
weather  became  excessively  hot  it  was  thought  best  to 
place  them  out  of  doors,  and  a  large  box  with  a  screen  cover 
was  selected  for  the  purpose.  The  jars  were  examined 
daily,  and  when  eggs  were  found  in  the  earth  the  beetles 
were  changed  to  other  jars,  those  formerly  occupied  not 
being  disturbed  until  the  eggs  hatched,  when  the  earth  was 
examined  and  the  number  of  young  larvœ  carefuUy  noted. 
Great  care  had  to  be  exercised  in  not  allowing  the  grubs 
to  remaîn  together  too  long,  as  under  thèse  conditions  they 
soon  develop  cannibal  tendencies,  and  readily  devour  each 
other. 

During  the  extremely  warm  weather,  about  the  middle 
of  July,  many  of  the  grubs  which  had  heretofore  seemed 
healthy  began  rapidly  to  sicken  and  die.  Thinking  that 
perhaps  more  natural  conditions  could  be  obtained,  I 
made  a  cage  consistîng  of  a  box  twenty-four  inches  long 
and  five  inches  square,  the  lower  end  being  covered  with  a 
wire  screen.  The  box  was  sunk  in  the  ground  and  nearly 
covered  with  soil,  the  top  being  covered  with  muslin  held 
in  place  by  an  elastic  band.  Although  great  care  was 
taken  to  feed  and  watch  the  grubs,  at  the  end  of  eight  days 
ail  had  died.  Later  more  young  grubs  were  placed  in  the 
cages,  but  the  results  were  very  unsatisfactory.  On  ac- 
count  of  thèse  discouraging  results,  careful  attention  was 
given  to  the  insects  confined  in  the  jars.  Later  in  the  sea- 
son  a  number  of  eggs  of  C.  frigidum  and  G,  calidum  were 
thus  obtained,  and,  upon  hatching,  the  young  larvœ  were 
isolated.  A  part  of  thèse  larvœ  remained  healthy,  and  with 
great  care  I  was  able  to  rear  a  few  through  their  successive 
stages. 
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Life  History  of  Calosoma  frigidum  Kirby. 

Oviposition. — The  eggs  are  laid  at  intervais  of  a  few  days 
from  early  Jane  ontil  about  the  first  of  September,  the 
length  of  thîs  period  depending  somewhat  on  the  weather. 
Soon  after  pairing,  which  takes  from  one  to  two  and  one- 
half  minutes,  the  female  beetle  seeks  the  ground.  The  eggs 
are  deposited  from  one-eighth  to  two  inches  below  the  sur- 
face, and  are  often  laid  at  night.  They  are  dropped  sep- 
arately,  without  any  regularity  of  arrangement.  The 
greatest  number  of  eggs  deposited  by  a  single  female  in 
twenty-four  hours  was  seventeen. 

The  foUowing  table  shows  the  record  of  the  pairing  and 
egg-laying  of  nine  female  imagoes  of  O.  frigidum.  The 
jars  in  which  the  beetles  were  confined  were  examined 
daily,  but  the  days  when  no  eggs  were  found  hâve  been 
omitted  from  the  table.  The  figures  indicate  the  number  of 
eggs  found;  the  sign  **  x  '*  indicates  that  the  beetles  were 
observed  to  copulate;  the  **?*'  indicates  that  a  greater 
number  of  eggs  than  are  hère  recorded  were  doubtless 
originally  deposited  in  the  jar,  but  that  upon  hatching  a 
part  of  the  young  grubs  were  probably  consumed  by  the 
older  larvœ.  The  figures  in  thèse  cases  give  the  number  of 
larvœ  actually  found  in  the  jars  at  the  time  of  examination. 


DATE. 

No.  2. 

No.  8. 

No.  6. 

No.  «.• 

No.7.t 

No.8.t 

No.  9. 

No.lO.§ 

No.U.11 

June  4, . 
6,. 

«..       . 
7..       . 

8,.        . 

»,.        . 
10,.        . 
11..        . 
12,.        . 

X 
17 

X 
1 
1 

XI 

1 

6 

4 

X 

14 
2 

8 
12 

- 

- 

- 

- 

- 

*  Laid  well  while  the  weather  waa  hot  and  food  plenty. 

t  No  eggs  Udd  after  maie  died. 

X  Althongh  seven  weeks  together  no  eggs  were  laid. 

§  No  eggs  laid  untll  maie  was  received. 

Ij  Maie  feeble  when  put  in. 
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DATE. 

No.  2. 

No.  8. 

No.  6. 

No.  6. 

No.  7. 

No.  8. 

No.  9. 

No.  10. 

No.  11. 

JunolT,.       . 

- 

- 

X 

- 

Put  in 
June  19. 

Put  In 
Junel9. 

- 

- 

- 

M..       . 

- 

- 

X 

- 

- 

- 

- 

- 

- 

96..       . 

- 

- 

1 

- 

- 

- 

Put  in 
June26. 

Put  in 
June27. 

Put  in 
Jane  27. 

Julyll,.       . 

1 

1 

Female 
dled. 

■ 

• 

" 

~ 

~ 

Maie 
recelv'd 

from 
No.  8. 

" 

18..       . 

! 

- 

Maie 
died. 

14 

- 

- 

- 

2 

- 

14..       . 

- 

- 

- 

6 

X 

- 

- 

9 

- 

15..       . 

- 

- 

- 

- 

- 

- 

- 

7 

. 

16,.        . 

- 

- 

- 

4 

2 

- 

- 

- 

. 

17..        . 

- 

- 

- 

2 

- 

- 

- 

- 

. 

18,.        . 

- 

- 

- 

- 

1 

- 

- 

- 

- 

»,.        . 

- 

- 

- 

5 

- 

- 

- 

- 

- 

21.. 

- 

- 

- 

2X 

- 

- 

- 

- 

- 

22..        . 

1 

- 

- 

6 

Maie 
died. 

- 

- 

- 

- 

28..        . 

- 

- 

- 

X 

- 

- 

- 

- 

. 

24..        . 

- 

- 

- 

lox 

- 

- 

- 

- 

- 

26..        . 

- 

- 

- 

12 

- 

- 

- 

- 

- 

27..        . 

- 

- 

- 

6X 

- 

- 

- 

4 

- 

28..        . 

- 

- 

- 

6 

- 

- 

- 

- 

- 

29..        . 

- 

- 

Female 
died. 

- 

- 

- 

- 

- 

- 

81..        . 

- 

- 

- 

11 

- 

- 

- 

. 

. 

Ang.  1, .       . 

- 

- 

- 

18 

- 

- 

. 

- 

. 

4..        . 

- 

- 

- 

2? 

- 

- 

- 

- 

. 

6,.        . 

- 

- 

- 

4? 

- 

- 

- 

. 

- 

«,.        . 

- 

- 

- 

io?x 

- 

- 

- 

- 

- 

7..        . 

10 

" 

Female 
died. 

Maie 

recelv'd 

from 

No.  8. 

~ 

Maie 
put  in. 

8..        . 

- 

- 

- 

7? 

- 

- 

- 

. 

. 

10..        . 

- 

- 

" 

9 

- 

- 

Maie 
dled. 

11,. 

- 

- 

- 

2 

- 

- 

- 

- 

13,.        . 

- 

- 

- 

8 

- 

- 

. 

. 

- 

16,.        . 

- 

- 

- 

- 

- 

- 

- 

1 

- 

19..        . 

- 

- 

- 

2 

« 

- 

- 

- 

- 

17 

4 

n 

186 

8 

- 

23 

- 
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As  will  be  seen  by  the  table,  tïie  beetles  show  a  great 
différence  as  regards  the  number  of  eggs  laid  ;  but  the  fact 
is  also  noticeable  that  no  eggs  were  deposited  by  any 
female  which  had  not  paired.  There  were  very  few  cases 
where  the  eggs  failed  to  hatch,  and  thèse  I  think  were  due 
to  the  injuries,  the  eggs  may  hâve  received  whîle  removîng 
the  beetles  from  the  jars.  Probably  the  number  laid  by 
female  No.  6  is  the  nearest  typical,  though  doubtless  under 
favorable  natural  conditions  the  number  would  be  materially 
increased. 

The  Egg. —  (Plate  3,  Fig.  1.)  The  eggs  are  somewhat 
elliptical  in  form,  but  slightly  larger  at  one  end.  Although 
subject  to  variation,  they  measure  4  mm.  in  length  and 
1.9  mm.  in  diameter,  and  are  of  a  light  straw-yellow  color. 
With  a  lens  or  low  power  of  the  microscope  the  surface  of 
the  egg  looks  perfeetly  smooth,  but  if  the  contents  are  re- 
moved  and  the  shell  placed  under  a  high  power  it  is  found 
to  be  very  finely  reticulated.  Thèse  markings  (Fig.  2) 
are  pentangular  in  form,  and  may  be  readily  observed  on 
shells  mounted  in  glycérine  jelly.  Sometimes  the  eggs 
change  their  form  and  become  slightly  kidney-shaped  before 
hatching.  The  color,  however,  does  not  change.  The 
time  spent  in  this  stage  is  from  four  to  ten  days. 

First  Larvàl  Stage. —  (Plate  3,  Fig.  3.)  At  the  time  of 
hatching  the  young  larva  is  of  the  same  color  as  the  egg,  but 
gradually  grows  darker,  until  in  about  ten  hours  it  is  of  a 
deep  shining  brown.  After  remaining  in  the  cavity  occupied 
by  the  egg  for  about  twenty-four  hours,  the  larva  comes  to 
the  surface  of  the  ground  in  search  of  food.  At  this  time 
the  length  is  8  nmi.,  including  the  caudal  appendages,  which 
measure  1  mm.  ;  the  width  at  the  middle  of  the  first  tho- 
racic  segment  is  1.7  mm.,  from  which  point  the  body  tapers 
gradually  to  the  last  segment.  The  head  is  large  in  pro- 
portion to  the  body,  longer  than  wide,  somewhat  flattened, 
and  truncate  behind.  The  clypeus  is  separated  from  the 
epicranium  by  a  well-defined  suture,  which  extends  to  the 
base  of  the  antennai,  dividing  the  r^ised  portions  from  which 
they  arise.     The  front  edge  of  the  clypeus  is  emarginate> 


Digitized  by 


Google 


THE   GYPSY  MOTH— APPENDIX.  7S 

and  bears  a  pro minent  hair  at  each  anterior  angle.  There 
are  aiso  three  pairs  of  hairs  situated  on  the  forward  part  of 
the  clypeus  and  two  pairs  directly  between  the  eyes,  one 
pair  being  on  the  clypeus  and  one  on  the  epicranium. 
Antennœ  setaceous,  four  jointed  and  ferruginous.  Eyes^ 
conspicuous,  and  situated  in  groups  of  six  each,  on  slight 
élévations  just  beiiind  the  antennœ.  The  mandibles  are  dark 
brown  in  color,  long,  simple,  stout  at  base,  but  quite  pointed 
at  the  tip,  the  left  mandible  often  folded  over  the  right.  The 
maxillae  and  labîum  are  small,  ferruginous  and  provided 
.  with  well-developed  palpi.  Prothorax  large,  as  long  as  the 
meso-  and  meta-thorax,  slightly  contracted  and  rounded 
posteriorly.  Meso-thorax  slightly  rounded  posteriorly  ; 
meta-thorax  truncate.  Latéral  edges  of  the  body  segmenta 
slightly  produced.  Dorsal  line  prominent  on  ail  the  seg- 
ments except  the  last.  On  the  dorsum  of  each  thoracic  seg- 
ment there  are  ten  short  hairs,  one  on  the  anterior  part  of 
each  latéral  margin,  one  at  each  angle  of  the  segment  and  one 
on  each  side  of  the  dorsal  line  at  the  anterior  and  posterior 
margins.  Abdominal  segments,  nine  in  number,  with  the 
exception  of  the  last,  truncate  behind,  the  last  segment  being 
rounded  posteriorly  and  bearing  a  pair  of  caudal  appen- 
dages.  Each  segment  except  the  last  bears  six  hairs,  one 
on  each  latéral  margin  and  two  on  each  side  of  the  dorsal 
line  at  the  posterior  margin.  The  last  abdominal  segment 
bears  a  pair  of  hairs  on  each  latéral  margin,  but  none  on  the 
dorsum.  The  caudal  appendages  are  entire,  although  prob- 
ably  jointed  at  the  base,  and  bear  numerous  hairs.  The 
spiracles  are  situated  just  below  the  dorsal  plates.  The 
ventral  portion  of  the  body  is  of  a  yellowish  white  except 
the  portions  which  are  strengthened  by  chîtinous  plates. 
Thèse  are  of  the  same  color  as  the  dorsal  part  of  the  body. 
Legs  well  developed,  provided  with  stout  spines  which  are 
especially  prominent  at  the  joints,  the  tarsi  bearing  two 
claws.  The  last  body  segment  bears  on  the  posterior 
ventral  portion  an  appendage  which  serves  as  a  proleg  and 
aids  in  locomotion.  The  larva  remains  in  this  stage  about 
four  days.  Molting  is  accomplished  by  a  splitting  of  the 
thoracic  plates  along  the  dorsal  line  ;  the  head,  mouth  parts 
and  legs  are  then  withdrawn  and  the  exuviœ  forced  back 
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over  the  posterior  .end  of  the  body.     The  newly  molted 
larva  îs  of  a  pale  straw  color. 

Second  Stage.  —  (Plate  3,  Fig.  4.)  Length,  15  mm.; 
wîdtb,  3  mm.  Form  somewhat  stouter  than  in  the  preced- 
ing  stage.  Head  relatively  smaller,  flattened,  as  wide  as 
long  ;  eyes  less  prominent.  Clypeus  deeply  emarginate  in 
front  and  feebly  incised  at  the  middle.  Antennœ  and  mouth 
parts  relatively  the  same  as  in  the  last  stage  ;  the  body, 
however,  is  of  a  somewhat  paler  brown  color.  Ail  the  body 
segments  except  the  last  are  truncate  behind,  and  bear 
a  well-defined  dorsal  line.  The  first  thoracic  segment  is 
broadest  posteriorly  and  gradually  narrows  toward  the 
head,  but  is  not  quîte  as  wide  as  the  two  succeeding  seg- 
ments. The  hairs  are  arranged  the  same  as  in  the  first 
âtage,  except  that  two  pairs  of  hairs  arise  on  the  latéral 
edges  of  each  segment  up  to  the  last,  which  bears  only  one 
pair.  The  caudal  appendages  are  entire  but  not  quite  as 
prominent  as  in  the  previous  stage,  and  the  legs  are  a  little 
more  slender.  The  time  spent  in  this  stage  varies  from 
four  to  eleven  days. 

Third  Stage.  —  (Plate  3 ,  Fig.  5 .  )  After  molting  the  larva 
measures  22  mm.  in  length  and  4  mm.  in  width,  and  is  of  a 
light  mahogany-brown  color,  which  soon  changes  to  a  dark 
seal  brown.  The  mandibles  are  stout,  and  bear  a  prominent 
carina.  The  clypeus  is  deeply  bilobed  in  front,  the  hinder 
border  separated  from  the  epicranium  by  a  somewhat  indis- 
tinct suture.  Prothorax  narrowed  in  front  and  much  wider 
behind.  Caudal  appendages  each  provided  with  a  blunt 
spine,  which  is  thickened  at  the  base  and  arises  from  the 
dorsal  surface.  When  fuU  grown  (Plate  4,  Fig.  1)  the 
larva  is  very  stout,  and  measures  32  mm.  in  length  and  6 
mm.  in  width.  A  detailed  description  of  the  fuU-grown 
larva  foUows  :  — 

The  head  is  of  médium  size,  slightly  flattened  and  of  the 
same  color  as  the  body.  Clypeus  somewhat  shield  shaped. 
A  faint  line  séparâtes  the  clypeus  from  the  epicranium  and 
reaches  to  the  base  of  the  mandibles,  but  does  not  divide 
the  raised  portions  which  bear  the  antennse.     Front  edge 
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of  clypeus  strongly  bilobed,  each  anterior  angle  bearîng  a 
prominent  spine  ;  top  of  the  clypeus  slightly  hollowed 
toward  the  dorsal  line.  The  spines  are  the  same  in  number 
and  arrangement  as  in  the  previous  stages.  Eyes  near  base 
of  antennae,  not  prominent.  The  antennœ  (Plate  3,  Fig.  6) 
are  setaceous,  short,  four  jointed,  and  arise  from  an  éléva- 
tion at  the  base  of  the  mandibles.  First  joint  short,  cylin- 
drical  and  naked  ;  second  joint  nearly  twice  as  long,  slightly 
clavate  and  bearing  a  short  hair  near  the  middle  of  the 
outer  margin  ;  third  joint  a  little  shorter  than  the  second, 
somewhat  clavate  and  having  one  anterior  angle  slightly 
produced,  and  bearing  three  spines,  which  arise  near  the 
outer  angles  ;  last  joint  as  long  as  the  first,  nearly  cylindri- 
cal  and  bearing  three  spines  at  the  apex.  Mandibles  large, 
stout  at  base,  with  a  prominent  dorsal  carina.  A  strong, 
simple,  blunt  tooth  (Fig.  9)  arises  near  the  base.  The 
mandible  gradually  tapers  from  the  outermost  insertion  of 
this  tooth  to  a  somewhat  chisel-shaped  point.  The  maxill» 
(Fig.  8)  are  small,  ferruginous  in  color,  and  are  densely 
covered  with  hairs  and  spines.  They  bear  four-jointed, 
naked  palpi,  which  are  nearly  as  long  as  the  antennœ.  The 
three  inner  segments  of  the  maxillary  palpus  are  short, 
stout,  truncate  and  of  nearly  equal  length  ;  the  terminal 
joint  is  slightly  longer  than  the  two  preceding  joints,  ob- 
long  ovate  in  form  and  truncate  at  the  tip.  The  galea  or 
inner  lobe  is  naked,  two  jointed  and  as  long  as  the  three 
basai  joints  of  the  palpus.  Lacinia  prominent  and  bearing 
a  spine  at  its  apex.  Labium  (Fig.  7)  small,  somewhat  hal- 
bert  shaped,  with  numerous  spines  arranged  in  an  oval  row 
on  the  inner  side.  Palpi  two  jointed  ;  outer  joint  the  longer 
and  truncate  at  tip. 

The  dorsal  thoracic  plates  are  large,  and  nearly  cover  the 
latéral  thoracic  walls,  while  the  dorsal  abdominal  plates, 
with  the  exception  of  the  last,  are  smaller,  and  allow  the 
latéral  walls  of  the  abdomen  to  protrude.  Dorsal  liue  not 
prominent.  Each  abdominal  plate  except  the  last  bears, 
near  the  posterior  margin,  a  very  feeble  transverse  carina. 
Spines  are  arranged  as  in  the  preceding  stage.  The  last 
segment  (Plate  4,  Fig.  4)  îs  relatively  small,  nearly  trun- 
cate behind  ;  the  caudal  appendages  of  moderate  length,  and. 
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•each  bears  on  the  upper  surface  a  large,  blunt,  hom-like 
protubérance,  which  îs  terminated  with  a  bristle.  Numer- 
ous  other  hairs  occur  on  thèse  caudal  appendages.  The 
rentrai  portion  of  the  body  is  yellowish  white  except  the 
parts  which  are  strengthened  by  chitinous  plates. 

Spiracles  seal  brown,  nine  on  each  sîde,  borne  in  shallow 
dépressions  just  below  the  latéral  edges  of  the  dorsal  plate, 
ton  the  meso-thorax  and  on  each  abdominal  segment  except 
the  last.  Those  on  the  abdominal  segments  are  small  and 
circular,  while  the  thoracic  spiracles  are  decîdedly  larger 
and  elliptical  in  outline.  Legs  (Fig.  7)  small,  very  muscu- 
lar  and  spiny.  Coxœ  very  stout,  dark  brown  ;  trochanters, 
femora  and  tibiœ  slender,  reddish  brown;  tarsi  of  same 
oolor,  one  jointed  and  bearing  two  simple  claws.  The  anal 
proleg  is  slender,  tapering  and  bears  a  number  of  short 
spines.  This  appendage  serves  the  double  fimction  of  act- 
ing  as  an  organ  of  locomotion  and  also  containing  the  cav- 
ity  into  which  the  rectum  discharges.  Greneral  color  of 
under  surface  sordid  white,  varying  to  light  gray,  variously 
jnarked  with  light  seal-brown  patches.  Head  and  anterior 
part  of  prothorax  seal  brown.  Two  latéral  rows  of  elon- 
gated  markings  of  similar  color  extend  along  the  body 
beneath  the  spiracles.  The  upper  row  terminâtes  on  the 
penultimate  segment,  the  lower  row  on  the  last  segment. 

The  markings  forming  the  upper  row  are  single  and 
'cntire  on  the  first  two  thoracic  segments  ;  on  the  meta- 
thorax  there  are  two  spots,  the  anterior  being  the  smaller. 
On  the  abdominal  segments  the  markings  are  somewhat 
circular,  two  to  each  segment,  a  large  orbicular  marking 
being  followed  posteriorly  by  a  smaller  one  of  similar  shape. 
The  markings  composing  the  lower  row  are  in  gênerai 
elliptical,  and  occur  singly  on  the  segments  stated.  On 
both  the  meso-  and  meta-thorax  there  is  a  single  small  brown 
spot  on  the  médian  line.  In  a  corresponding  position  on 
each  of  the  folio wing  segments  except  the  last  two,  and 
near  the  anterior  margin,  there  is  a  large  elliptical,  trans- 
verse, seal-brown  spot.  Posterior  to  this  marking  on  each 
of  the  segments  mentioned  there  is  a  transverse  row  of  four 
small  spots  of  similar  color.  On  the  last  two  segments  the 
jnedian  spot  is  quite  large  and  somewhat  pentagonal  in  out- 
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lîne.     The  transverse  row  of  small  spots  occurring  on  the 
preceding  segments  is  hère  absent. 

After  the  last  molt  the  larva  feeds  for  about  three  weeks, 
during  which  time  it  grows  very  rapidly.  It  then  ceases 
feeding,  burrows  a  little  distance  below  the  surface  of  the 
ground  and  makes  a  small  chamber.  The  body  shortens 
somewhat,  and  in  less  than  a  week  papation  takes  place, 
and  is  accomplished  in  the  same  way  as  the  moltîng  in  the 
previous  stages.  In  several  instances  the  larvœ  hâve  molted 
three  times  before  pupating. 

Pupa.  —  (Plate  5,  Figs.  1,  3.)  Eighteen  mm.  long,  6.4 
mm.  wide  at  the  first  abdominal  segment.  Oblong,  some- 
what  elliptical  and  flattened.  General  color  of  the  body 
pale  amber.  Head  medimn,  somewhat  flattened  in  front 
and  strongly  depressed  beneath  the  thoracic  segments. 
Eyes  prominent,  seal  brown  in  color.  Antennœ  and  mouth 
parts  free,  translucent.  Prothorax  broader  than  long,  con- 
siderably  narrowed  behind;  meso-thorax  emarginate  in 
front  and  two-thirds  as  long  as  the  meta-thorax  ;  ail  sepa- 
rated  by  well-defined  sutures.  Wing-covers  translucent 
and  extending  beyond  the  third  abdominal  segment.  Ab- 
dominal segments  nine  in  number,  the  sides  of  the  body 
protruding  beyond  the  dorsal  portions.  The  latéral  edges 
of  abdominal  segments  two  to  six  are  produced  to  a  blunt 
ppint,  within  which  is  a  slight  dépression.  Penultimate 
segment  slightly  depressed  ;  last  segment  greatly  depressed 
beneath  the  body,  and  bearing  on  the  posterior  margin  a  pair 
of  small  anal  stylets.  Each  of  the  first  five  abdominal  seg- 
ments bears  a  narrow  brush  of  erect  brown  hairs,  which  ex- 
tends  two-thirds  of  the  distance  across  the  segment  (not 
shown  in  Fig.  1).  The  nine  pairs  of  spiracles  are  light 
chestnut  brown,  and  are  situated  in  the  same  relative  posi- 
tion as  those  of  the  larva  ;  they  are  larger,  however,  and 
elliptical  in  outline,  those  on  the  meta-thorax  being  the 
largest.  Legs  free,  translucent  and  nearly  surrounded  by 
the  wing-covers. 

Unfortunately  ail  the  larvœ  reared  to  pupae  died  before 
emerging,  hence  I  am  unable  to  give  the  length  of  the  period 
spent  in  this  stage. 
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Imago.*  —  Length,  18  to  22  mm.  General  color  metallie 
black  above  and  greenish  black  below.  Thorax  and  elytra 
bordered  with  a  more  or  less  greenish  band.  Head  médium 
in  size,  profiisely  punctured.  Mandibles  (Fig.  5)  large 
and  prominent.  Thîrd  joint  of  antennœ  (Fig.  4)  slightly 
compressed.  Prothorax  small,  narrowed  posteriorly,  the 
latéral  edges  slightly  produced. 

The  posterior  two-thirds  of  segment  bears  a  quite  promi- 
nent impressed  dorsal  line.  Thorax  with  granular  punct- 
ures.  Elytra  striate,  each  bearing  three  rows  of  small 
impressed  greenish  dots.  Under  side  of  the  body  some- 
what  wrinkled  and  punctured.  Fore  tarsi  of  the  female 
(Fig.  6)  simple.  Fore  tarsi  of  maie  (Figs.  7,  8)  hâve  the 
first  four  joints  hairy  beneath  ;  this  character  is  not  only  of 
value  as  a  means  of  determining  the  sexes,  but  is  also  of 
spécifie  importance. 

Calosoma  calidum  (Fab.). 

A  maie  and  female  Calosoma  calidum^  which  were  takea 
early  in  September,  1896,  were  îmmediately  placed  in  a 
breeding  jar.  On  September  3  they  were  observed  ta 
copulate,  and  on  the  foUowing  day  fourteen  eggs  were  found 
in  the  jar.  Three  of  thèse  eggs  were  preserved  for  study, 
but,  owing  to  the  death  of  a  number  of  thte  larvœ  during 
the  early  stages,  only  four  pupated.  From  thèse  survivor» 
the  foUowing  brief  notes  on  the  life  history  of  this  speci^a 
were  prepared  :  — 

Egg.  —  (Plate  4,  Fig.  2.)  Length,  4  mm.;  width,  1.7 
mm.  Form  simîlar  to  that  of  (7.  frigidum^  but  tapering 
somewhat  more  toward  the  lower  end.  Color,  light  amber. 
Hatching  took  place  in  seven  days  from  the  date  of  ovi- 
position. 

First  Stage.  —  Length,  8  mm.;  width,  2  mm.  at  third 
thoracic  segment.  Form  ellipsoidal,  tapering  more  gradu- 
ally  toward  the  last  segment  than  in  the  corresponding 
stage  of   (7.  frigidum.     General   color   of  the   body   and 

•  For  figure  of  imago  see  **The  Gypsy  Moth,"  Forbush  and  Femald,  Plate  63, 
Fig.  1,  1896. 
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mouth  parts  dull  black,  not  shining.  Head  large,  as  long 
as  wîde,  dorsal  surface  flattened  ;  palpi  prominent,  longer 
than  antennse.  Posterior  margin  of  the  head  somewhat 
emarginate  at  the  centre.  First  thoracic  segment  as  long 
as  the  two  foUowing,  slîghtly  wîder  than  the  head  and  edges 
produced  laterally.  Ail  the  body  segments  except  the  last 
are  truncate  behind,  and  bear  a  prominent  impressed  dorsal 
Une.  Caudal  appendages  présent,  simple  and  provided  with 
numerous  spines. 

Ventral  portion  of  the  body  nearly  pure  white,  but  is 
profusely  covered  with  small  black  chitinous  plates.  Spir- 
acles  nine,  black,  circular  and  arranged  just  below  the 
latéral  edges  of  the  dorsal  plates.  Anal  proleg  moderately 
stout.     After  feeding  for  a  week  the  larvœ  molted. 

Second  Stage.  —  Soon  after  molting  the  larvœ  became 
black  and  measured  18  mm.  in  length.  Body  somewhat 
stouter  than  in  preceding  stage.  Head  longer  than  wide, 
emarginate  behînd.  Prothorax  wider  than  the  head.  Dor- 
sal line  quite  prominent.  Abdominal  segments  truncate 
and  slightly  produced  laterally.  The  second  molt  occurred 
at  the  end  of  a  week. 

Third  Stage.  —  The  folio wing  description  was  not  made 
until  the  larva  was  almost  ready  to  pupate.  Length, 
30  mm.  Color,  dull  black.  Head  of  médium  size,  flat- 
tened, truncate  behind.  Clypeus  slightly  broader  in  front 
than  in  C.  frigidum.  Strongly  bilobed.  Suture  between 
clypeus  and  epîcranium  sub-obsolete.  Mandibles  stout,  the 
large  tooth  (Plate  3,  Fig.  10)  near  the  base  being  deeply 
cleft  on  the  inner  margin.  Prothorax  longer  than  the  head, 
the  hind  angles  slightly  curved.  Meso-  and  meta-thorax 
smaller,  but  similar  in  shape,  each  thoracic  segment  bearing 
four  pairs  of  hairs  on  the  dorsal  plate.  The  abdominal 
plates  one  to  seven  of  the  same  form  and  bearing  a  moderate 
carina  near  the  posterior  edge  of  the  segment.  Eighth 
segment  a  little  larger,  slightly  wider,  and  also  bearing  a 
carina,  latéral  edges  of  each  abdominal  segment  bearing 
three  short  hairs.  The  last  segment  (Plate  4,  Figs.  5,  6) 
smally  posterior  angles  produced  backward,  but  hind  edge 
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of  segment  truncate  ;  caudal  appendages  long,  blunt,  spîny, 
slightly  depressed,  and  bearing  on  the  upper  surface  a 
hump-lîke  protubérance  provided  with  a  few  spines.  The 
spiracles  are  nine  in  number,  and  are  arrangea  the  same  as 
m  (7.  frîgidum;  the  color,  however,  is  black.  Legs  small 
and  spiny,  tarsi  bearing  two  claws.  The  anal  proleg  is 
stout  and  covered  with  numerous  short  hairs.  The  under 
surface  is  of  a  purer  white  than  in  C.  frigidum^  but  bears 
similar  markings.  The  latter  resemble  those  of  the  pre- 
ceding  species  in  form  and  arrangement,  but  are  slightly 
darker  in  color.  The  spots  composing  the  first  latéral  row 
are  more  elongated,  and  ail  the  ventral  spots  are  somewhat 
larger  than  in  the  preceding  species.  The  time  spent  in 
this  stage  is  about  one  month,  of  which  about  three  weeks 
are  passed  in  feeding.  When  fuU  grown  the  larva  burrows 
into  the  ground  to  a  depth  of  several  inches,  and  after  pre- 
paring  a  cavity  throws  off  its  skin  and  goes  into  the  pupa 
stage. 

Pupa.  —  (Plate  5,  Fig.  2.)  The  pupa  resembles  that  of 
O.frigidum  very  closely,  but  is  stouter  and  less  compressée 
at  the  anterior  and  posterior  ends.  Other  différences  occur 
in  the  shape  of  the  prothorax,  which  is  not  nearly  as 
rounded  in  front  as  in  Cfrigidum.  The  anterior  margin 
of  the  meso-thorax  is  transverse  ;  the  latéral  projections  of 
the  dorsal  abdominal  segments  are  not  as  marked  as  in  (7. 
frigidum.  Anal  stylets  larger,  more  prominent.  Brushes 
of  hairs  présent  on  the  first  five  abdominal  segments.  The 
figure  shows  a  part  pushed  out  from  beneath  the  last  ab- 
dominal segment.     AU  the  pupœ  died  before  spring. 

Habits  ofthe  Larvœ.  — The  larvœ  of  this  genus  of  beetles 
are  called  indiscriminately  by  the  common  names  of  *'  cut- 
worm  lion,"  *'  corn  grub  killer,"  etc.,  although  thèse  names 
hâve  been  referred  more  particularly  to  the  larva  of  (7. 
calidum.  The  reason  for  such  names  is  very  apparent, 
since  the  larvœ  are  often  found  in  gardens,  and  do  a  great 
amount  of  good  in  killing  cut-worms  and  other  injurions 
caterpillars.  They  hâve  also  been  reported  as  feeding  on 
the  Colorado  potato  beetle  larva  (^DorypJwra  decemlineata)^ 
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canker  worms  (PaleacrUa  ver/iato) ,  May  beetle  (Lachnos^ 
tema  fusca^y  eggs  of  the  Eocky  Mountain  locust  and  nu- 
merous  cut-worms. 

Mr.  F.  H.  Mosher  informa  me  that  he  has  found  thèse 
larvae  quite  numerous  during  the  past  summer  under  bur- 
laps  on  an  estate  in  Brookline  which  was  qnite  badly 
infested  by  the  gypsy  moth.  Without  doubt  thèse  insects 
would  .do  a  great  amount  of  good  by  killing  the  gypsy  moth 
larvœ  which  would  seek  shelter  below  the  burlap.  If  this 
habit  of  hiding  in  concealed  places  on  trees,  as  under  loose 
bark,  etc.,  is  constant  among  thèse  beetle  larvœ,  a  great 
many  of  the  caterpillars  as  well  as  eggs  of  the  gypsy  moth 
must  be  destroyed  every  season.  In  confinement  I  hâve 
found  that  larvse  of  (7.  frigidum  will  feed  quite  freely  on 
the  gypsy  moth  egg-clusters. 

The  amount  of  food  consumed  by  a  larva  of  C  frigidum 
in  confinement  was  as  follows  :  during  the  first  stage  one 
small  cut-worm,  three  second-molt  gypsy  moth  larvœ  and 
one  third-molt  gypsy  moth  larva  ;  second  stage,  two  fall  web 
worms  {Hyphantria  cunea) ,  one  larva  oîDatana  ministra^  one 
army  worm  {Leucania  unipuncta)  and  one-half  of  a  gypsy 
moth  egg-cluster  ;  third  stage,  two  Datana  integerrima^  two 
Z).  minisira^  one  AUacus  promethea  and  six  army  worms. 

Under  natural  conditions  this  amount  would  be  prob- 
ably  somewhat  increased.  The  larv»  also  ate  gypsy  moth 
pupae  quite  readily,  especially  directly  after  pupation,  be- 
fore  the  bodies  had  become  hard,  the  most  favorable 
place  for  attack  on  the  hardened  pupse  being  a  point  at  the 
base  of  the  wing-covers. 

The  larvfiB  are  very  ferocious,  and  do  not  hesitate  to  at- 
tack a  Caterpillar  on  account  of  its  size  or  strength.  They 
commonly  grasp  the  victim  by  some  of  the  ventral  seg- 
ments, and  cling  with  great  tenacity  until  the  Caterpillar 
succumbs.  If  perchance  the  little  larva  is  shaken  off,  he 
persistently  renews  his  attack  with  greater  zeal  than  before. 
After  succeeding  in  cutting  a  hole  through  the  integument 
with  his  sharp  mandibles,  he  sucks  in  the  viscera  of  his 
prey  and  oft;en  becomes  gorged  almost  to  the  point  of  burst- 
ing.  He  next  repairs  as  rapidly  as  his  condition  will  allow 
to  a.  place  of  shelter,  for  which  loose  leaves,  rubbish  or 
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something  of  this  description  serves  his  purpose.  Hère  he 
remains  dormant  for  a  short  time,  when  he  is  ready  to  start 
ont  again  in  search  of  more  prey . 

Wintering  or  Hibernation  of  Garabidœ,  —  During  the 
winter  and  early  spring  occasional  trips  were  made  to 
différent  parts  of  the  infested  district  in  order  to  leam, 
if  possible,  how  this  group  of  insects  spends  the  winter. 
Species  from  the  folio wing  gênera  were  collected  :  Pterosti-- 
chuSf  AmarUj  Platymcs^  LebiUj  Dromius,  Pinaœdera^  Bra- 
chynus^  Harpalus^  Anisodactylus.  Mr.  W.  S.  Blackley 
reports  in  Psyché  217  species  of  Carabidee  collected  în  the 
winter  in  Virgo  County,  Indiana. 

There  can  be  little  doubt  of  the  fact  that  many  of  this 
family  spend  the  winter  in  the  adult  stage. 

On  March  22,  1896, 1  received  from  Mr.  W.  C.  Coït  a 
spécimen  of  Oychrus  leœntei  (Dej.),  which  he  found  on  the 
trunk  of  a  tree  in  Medford  on  the  previous  day.  Doubt- 
less  this  insect  hibemated  as  an  adult. 

In  addition  to  the  foregoing,  the  fact  that  Caloaoma  caH- 
dum  was  taken  less  than  a  month  later  leads  to  the  conclu- 
sion that  the  Calosomas  as  a  rule  hibernate  as  adults, 
although  it  is  possible  that  they  may  pass  the  winter 
in  some  other  stage. 

Natural  Enemies.  —  Many  natural  influences  conspire  to 
limit  the  numbers  of  thèse  bénéficiai  insects.  From  their 
large  sîze  and  conspicuous  colors  they  cannot  be  otherwise 
than  an  attractive  article  of  diet  for  some  of  our  larger  in- 
sectivorous  birds.  The  pungent  odor  given  off  by  thèse 
beetles  would  seem  to  be  in  a  measure  a  means  of  defence  ; 
yet  it  is  a  well-known  fact  that  some  birds,  lîke  the  crow, 
appear  to  prefer  such  malodorous  insects.*  In  this  con- 
nection it  may  be  of  interest  to  record  that  the  fluid  pro- 
ducing  the  characteristic  odor  of  (7.  calidum  is  ejected  by 
the  beetle  as  a  fine  spray. 

On  one  occasion,  while  examining  the  earth  in  a  jar 
contaîning  a  female  Calosoma  calidum,  on  touching  the 
back  of  the  beetle  with  a  brush  a  fine  spray  struck  my  face, 
which  was  about  eight  inches  distant  from  the  beetle.     It 


♦  See  *•  The  Common  Crow,"  Bulletin  Division  of  Ornithology  and  Mammalogy, 
Barrows-Schwarz,  page  69, 1895. 
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had  a  very  pungent  odor,  and  produced  a  stînging  sensation 
on  the  skin.  Some  that  struck  in  the  corner  of  my  eye  was 
very  painful  until  the  eye  was  washed  with  water.  The 
fluid  is  probably  expelled  from  anal  glands ,  as  in  the  case 
of  the  allied  genus,  Brachynus.  Undoubtedly  the  insectiv- 
orous  birds  are  the  chief  agency  in  checking  the  increase  of 
thèse  insects,  although  the  terrestrial  habits  of  the  beetles 
render  them  an  easy  prey  to  the  ever-watchfal  toad,  while 
in  woodlands  many  are  probably  destroyed  by  skunks.  I 
hâve  been  unable  to  observe  any  of  our  common  birds  feed- 
ing  upon  thèse  beetles,  y  et  it  seems  probable  that  they  may 
be  devoured  by  the  majority  of  those  insectivorous  species 
known  to  seek  a  part  of  their  food  upon  the  ground.  In 
this  class  Gentry  *  gives  the  following  as  feeding  upon  the 
Carabidœ  :  the  crow,  blue  jay,  king  bird,  black-billed 
cuckoo,  yellow-bîlled  cuckoo,  hairy  woodpecker,  downy 
•woodpecker.  Forbes  records  the  robin,f  cat  bird  and  sev- 
eral  thrushes  as  attacking  Carabidœ,  while  Beal  %  states  that 
thirteen  per  cent  of  the  food  of  the  purple  grackle  consists 
of  carabids.  The  same  author  §  notes  the  occurrence  of 
Calosoma  calidwn  in  the  stomach  of  a  red-headed  wood- 
pecker, while  Schwarz  ||  found  that  this  species  is  commonly 
devoured  by  the  crow. 

One  would  hardly  expect  that  so  ferocious  and  strongly 
chitinized  an  insect  as  C.  calidum  would  suffer  from  the  at- 
tacks  of  parasites,  y  et  that  such  is  sometimes  the  case  is 
évident  from  the  fact  that  on  June  6,  1896, 1  took  a  spéci- 
men of  this  species  which  bore  on  the  side  of  the  prothorax 
a  cluster  of  nine  Dipterous  eggs.  After  keeping  the  beetle 
a  few  days  in  confinement  he  became  sluggîsh  and  finally 
died  June  12.  On  the  28th  seven  Aies  had  emerged,  and 
on  opening  the  beetle  the  empty  puparia  were  found  within. 
The  Aies  were  sent  to  Prof.  L.  O.  Howard,  Washington,  D.  C. , 
and  were  referred  to  Mr.  D.  W.  Coquillett,  who  kindly  iden- 
tified  them  as  Pseudotrœlocera  caJosomœ  Coq.,  a  species 
that  he  has  bred  in  Califomia  from  Oàlosoma  peregrinator. 

*  "Birds  of  Eastera  Pennsylvania,"  1877. 
t  BuUetin  3,  Illinois  State  Laboratory  of  National  History,  1880. 
X  Year  Book,  United  States  Department  of  Agriculture,  1894,  page  240. 
§  Bulletin  No.  7,  United  States  Department  of  Agriculture,  Division  of  Omithol* 
ogy  and  Mammalogy,  page  24,  1895. 
Il    **  The  Common  Crow,"  page  59. 
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BXPULNATION  OP  PULTBS. 


Plate  1  :    Fîg.  1,  egg  of  Podisus  pladdus  UhL, 
2,  flrst  stage  of  P.  placidus, 
8,  second  stage  of  P.  pladdus, 

4,  third  stage  of  P.  placidm, 

5,  fourth  stage  of  P.  placidxis, 

6,  imago  of  P.  pladdus^ 

7,  maie   genitalla  of  P.  pladdus,  greaUy   en- 

larged. 

8,  female  genltalia  of  P.  pladdus,  greatly  en- 

larged. 
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Plate  2  :    Fig.  1,  egg-mass  of  Diplodus  luridus  (St&l),  enlarged. 

2,  single  egg  of  D.  luridus,  greatly  enlarged. 

3,  flrst  stage  of  D.  luridus,  greatly  enlarged. 

4,  full-grown  nymph  of  D  luridus,     .        .        .     x     2 

5,  roale  imago  of  D.  luridus,        .        .        .        .     x     2 

6,  female  imago  of  2>.  luridus,    .        .        .        .    x    2 

7,  full-grown  nymph  of  Dendrocoris  humeralis 

(Uhl.), X    8J 

8,  imago  of  D.  humeralis, X     2  J 

9,  head  of  imago  of  D.  humeralis,  greatly  en- 

larged. 

10,  antenna  of  D.  humeralis,  greatly  enlarged. 

11,  egg  of  Euschistus  politus  Uhl.,  greatly  en- 

larged. 

12,  imago  of  E,  politus, X     2| 

18,  antenna  of  E,  politus,  greatly  enlarged. 

14,  wing-cases  of  E.  politus,  greatly  enlarged. 


Plate  8  :    Fig.  1,  egg  of  Calosoma  frigidum, 

2,  reticolations  on  e^g  shell, 

3,  flrst  lavai  stage  of  (7.  frigidum, 

4,  second  larval  stage  of  C.  frigidum, 

5,  third  larval  stage  of  C  fHgidum, 

6,  antenna  of  larva  of  (7.  frigidum, 

7,  labiam  of  larva  of  G.  frigidum, 

8,  maxilla  of  larva  of  C.  frigidum, 

9,  mandible  of  larva  of  C.  frigidum, 
10,  mandible  of  larva  of  C.  calidum. 

Plate  4  :    Fig.  1,  full-grown  larva  of  C.  frigidum, 
2,  egg  of  C.  calidum,    . 
8,  full-grown  larva  of  C.  calidum. 
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PiiATB  4  :    Fig.  4,  last  abdominal  segment  of  larva  of  (7.  frigidum,  x  5 

5,  last  abdominal  segment  of  larva  of  C  calidumt  X  5 

6,  last  abdominal  segment  of  larva  of  C.  calidum, 

showlng  cavity  In  anal  proleg,              .        .  X  5 

7,  larval  leg  of  C.  frigidum,         .        .                .  x  12 

8,  lablum  of  C.frigidum  (Imago),                       .  x  10 

9,  mazUlaof  (7. /W^idttm  (Imago),      .        .        .  x  10 

Platb5:    Flg.   1,  pupaof  C/rfgridwm  (dorsal  vlew),                 .  X  3è 

2,  papa  of  C.  ccUidum  (dorsal  vlew), .        .        .  X  3è 

8,  pupaofC /rigridum  (latéral  View),         .        .  X  H 

^yUntennsLOÎ  C.frigidum  (\m&go)t     .        .        .  x  5 

5,  mandibleof  (7.yrt(jri(2um  (Imago),   .        .        .  x  10 

6,  fore  leg  of  female  C.  frigidum^        .        .        .  x  4 

7,  foreleg  of  maie  C/W^idwTO,  .        .        .        .  x  4 

8,  fore  tarsus  of  maie  (7.  frigidum  (ander  sur- 

face),       X  4 
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An  Explanatdon  of  Plate  I,  with  a  Short  Desoription  of  the 
Différent  Forma  of  the  Gypsy  Moth  and  its  Feeding 
Habits. 

Th£  £oos. 

[Fig.  8,  cluster  of  eggs  on  bark  ;  Figs.  9  and  10,  eggs  magnifled.] 
The  eggs  are  deposited  in  elusters,  averaging  about  six  hundred 
eggB  each,  and  covered  with  yeilow  hairs  from  the  body  of  the  female 
moth.  Thèse  egg-clusters  are  usually  found  in  sheltered  places  on  the 
bark  or  in  the  erevices  and  cavities  of  trees,  stomps  and  undergrowth  ; 
also  on  fences  and  buildings  and  in  the  erevices  of  stone  walls  and 
other  ûbjects,  near  the  plants  or  trees  on  which  the  insect  feeds.  The 
eggs  are  laid  in  Jxdy,  Angust  and  September,  and  hatch  after  the 
foliage  starts  in  the  late  spring  or  early  summer  of  the  ensuing  year  ; 
therefore  the  insect  passes  the  fall,  winter  and  early  spring  in  the  egg. 

The  Lâsva  ok  Caterpillar. 

[Figs.  6  and  7.] 

When  first  hatched  the  caterpillars  are  less  than  one-ôfth  of  an  inch 

in  length.    As  they  grow  larger  they  may  be  seen  in  elusters  upon  the 

tranks  and  branches  of  trees  or  in  the  cavities  and  other  hiding-places 

where  they  gather  in  June,  July  and  the  first  part  of  August. 

The  Pupa. 

[Fig.  6.] 
The  Caterpillar  when  ftdly  grown  sheds  its  outer  covering  and  be- 
cornes  a  pupa  or  chrysalis.  This  usually  occurs  in  Jxdy  or  August. 
The  pupa  may  be  found  in  the  same  situations  as  the  eggs.  In  Massa- 
chusetts the  insect  usually  remains  in  the  pupal  state  from  ten  to 
thirteen  days,  emerging  as  a  moth  at  the  end  of  that  period. 

The  Moth. 
[Figs.  1  and  2,  female  ;  Figs.  3  and  4,  maie.] 
The  female  moth  usually  deposits  her  eggs  veiy  near  the  abandoned 
pupa  case,  and  within  a  few  hours  after  emerging  from  it.    She  dies 
soon  after.    The  maie  is  a  rapid  flyer.    The  female  does  not  fly. 

Habtts  of  THE  Caterpillars. 
The  gypsy  moth  feeds  only  when  in  the  larval  or  Caterpillar  state. 
In  Massachusetts  the  eggs  of  the  gypsy  moth  begin  hatching  about 
April  20,  and  the  young  continue  to  émerge  until  the  middle  of  June. 
The  length  of  larval  life  varies  somewhat  according  to  circuinstances, 
but  probably  averages  at  least  ten  weeks  ;  therefore  the  feeding  season 
in  this  country  lasts  about  four  months.    When  the  caterpillars  are  first 
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hatched  from  the  eggs  they  are  light  in  color  and  corered  with  whitish 
hairs.  In  a  few  hours  they  assume  a  dark  hue.  They  usually  remain 
on  or  near  the  egg-cluster  until  they  change  in  color,  and  should  the 
vreather  be  cold  they  sometimes  remain  for  several  days  in  a  semi- 
torpid  condition  upon  the  egg-oluster.  If  the  température  is  favorable 
they  usually  search  for  food  before  they  are  twenty-four  hours  old. 
During  the  first  few  weeks  of  their  existence  they  remain  most  of  the 
time  on  the  leaves,  feeding  mainly  on  the  under  side.  Their  feeding 
habits  are  so  uncertain  that  no  rule  can  be  given  which  will  apply  to 
ail  individuals,  but  before  they  are  half-grown  they  generally  begin  to 
manifest  their  gregarious  instincts.  Ai  that  time  and  for  the  rest  of 
their  existence  as  caterpillars  they  spend  a  large  part  of  the  day  clus- 
tered  in  sheltered  situations,  and  feed  principally  at  night,  going  up  the 
trees  and  out  on  the  branches  after  dark  and  retuming  before  daybreak. 
When  they  are  so  abundant  that  the  food  supply  is  insufficient  they 
évince  much  restlessness,  and  feed  in  numbers  during  ail  hours  of  the 
day  and  night.  They  roay  then  be  seen  hastening  to  and  fro,  both  up 
and  down  the  trees.  Those  which  hâve  fed  sufficiently  are  at  once 
replaced  by  hungry  new-comers,  and  the  destruction  of  the  foliage  goes 
on  incessantly. 

At  such  times  the  tmnks  and  lower  branches  of  trees  are  covered  with  a 
moving  mass  of  caterpillars,  hurryingthrongs  are  passing  and  repaasing, 
and  nearly  every  leaf  or  denuded  stem  bears  up  one  or  more  of  the  feed- 
ing insects.  The  rustling  oaused  by  their  movements  and  the  continuai 
dropping  of  excrément  is  plainly  audible.  On  tall  trees  the  larger 
caterpillars  appear  to  crawl  to  the  higher  limbs,  and  they  seem  to  prefer 
to  feed  well  out  toward  the  end  of  the  branches.  They  do  not  feed  gre- 
gariously  except  when  in  great  numbers  ;  therefore  they  seldom  strip 
one  branch  only,  as  do  the  larvse  of  the  Euvanessa  antiopa,  but  scatter 
throughout  the  trees,  eating  a  little  from  each  leaf.  Early  in  the 
season  when  they  are  small  and  few  in  numbers,  their  ravages  are 
scarcely  noticed  ;  but  as  they  grow  larger  and  more  numerous,  their  in- 
roads  on  the  tree  decrease  the  foliage  area  night  by  night,  until  suddenly 
airthe  remaining  leaves  are  eaten,  and  the  tree  is  stripped  in  a  single 
night 

Food  Plants. 
The  gypsy  moth  is  known  to  destroy  the  foliage  of  nearly  ail  native 
and  introduced  trees  and  plants  of  économie  importance.  The  list  of 
its  food  plants  includes  nearly  ail  evergreen  and  deciduous  trees,  most 
bushes,  shrubs,  vines  and  vegetables,  and  it  has  been  seen  to  eat  grass 
and  grain.  Wherever  the  caterpillars  become  numerous  they  move 
slowly,  devouring  nearly  every  green  leaf  and  bud  as  they  go.  They 
feed  during  a  much  longer  season  than  the  canker  worm  or  the  tent 
Caterpillar.  In  the  months  of  June,  July  and  August,  1891,  trees  which 
had  been  stripped  early  in  the  season  and  whose  leaves  had  again  put 
ont  were  again  defoliated  by  thèse  caterpillars  and  kept  bare  ail  sum- 
mer  ;  therefore,  not  only  was  ail  prospect  of  a  fruit  harvest  destroyed, 
but  many  trees  were  killed  by  this  continuai  défoliation. 
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To  the  Senate  and  House  of  Représentatives  of  the  OommonweaUh  of 

Massachusetts. 

I  hâve  the  honor  to  présent  herewith  to  the  General  Court 
the  report  to  the  State  Board  of  Agriculture  of  the  committee 
of  said  Board  having  in  charge  the  gypsy  moth  work.  I 
présent  also  the  reports  of  the  director  of  field  work  and  the 
entomologist  to  said  committee  ;  the  three  reports  together 
constituting  the  report  of  the  State  Board  of  Agriculture  on 
the  extermination  of  the  gypsy  moth.  The  statement  of 
receipts  and  expenditures  and  the  recommendations  and  sug- 
gestions contained  in  said  report,  having  been  adopted  by 
said  Board,  are  presented  in  accordance  with  the  provisions 
of  chapter  210,  Acts  of  1891,  as  their  reconmiendations  and 
suggestions. 

W!A.  R.  SESSIONS, 
Secretary  ofthe  State  Board  of  Agriculture. 

Boston,  Jan.  1, 1898. 
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To  the  Massachusetts  Slale  Board  of  Agriculture, 

YouT  committee,  to  which  was  committed  the  work  of  ex- 
terminatiDg  the  gypsy  moth,  under  the  orders  of  the  Législat- 
ure, herewith  présents  the  report  of  expenditures  and  of 
work  performed  during  the  year  1897. 

The  balance  on  hand  Jan.  1,  1897,  as  reported  last  year, 
was  $8,849.85.  This  balance  was  retained  to  enable  the 
committee  to  close  up  the  work  and  turn  over  the  material 
on  hand  belonging  to  the  State,  without  the  necessity  of  a 
deficîency  appropriation,  should  the  Législature  décide  to 
make  no  further  appropriation.  But,  under  the  advice  of 
authorized  State  oflScers,  the  committee  was  led  to  conclude 
that  the  work  could  be  continued  **  during  the  month  of  Jan- 
uary ,  until  the  pleasure  of  the  General  Court  should  be  made 
known,  at  the  rate  of  expenditure  authorized  by  the  appropri- 
ation of  the  preceding  year.**  In  this  way  the  committee 
was  enabled  to  avoid  the  discharge  of  the  efficient  men  then 
in  its  employ. 

The  Législature  acted  promptly,  and  on  February  26  ap- 
propriated  $150,000  for  the  work  of  1897.  This  prompt 
action,  so  différent  from  past  expérience,  was  in  a  high 
degree  advantageous,  as  it  enabled  the  committee  to  do  an 
immense  amount  of  necessary  work  that  could  be  donc  only 
before  the  appearance  of  the  young  caterpillars  in  the  spring. 
The  sum  appropriated  by  the  Législature,  however,  was  only 
three-fourths  of  the  amount  estimated  by  the  committee  as 
necessary  for  the  efiectual  carrying  on  of  the  work  required 
by  law.  With  only  three-fourths  of  the  required  amount 
available,  the  plans  for  the  year  were  necessarily  revised,  and 
much  work  that  had  been  planned  had  to  be  abandoned 
and  must  now  be  reported  as  still  undone. 

During  the  years  1895-96  most  of  the  territory  com- 
prised  in  the  infested  towns  had  been  quite  carefully  in- 
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spected,  and,  as  it  was  believed  that  no  large  unknown 
colonies  exlsted  in  the  infested  région,  it  was  planned  in 
1897,  first,  to  work  thoroughly  ail  known  colonies,  espe- 
cially  those  in  the  Saugus  woodiands.  During  January, 
February,  March  and  the  first  part  of  April  the  men  were 
employed  in  cutting  underbrush  and  dead  wood,  and  in 
trimming  and  otherwise  preparing  the  infested  localities  for 
the  work  of  the  burlapping  season.  As  soon  as  the  appro- 
priation became  available  the  force  was  increased,  so  that 
on  April  1  three  hundred  and  fifty-four  men  were  in  the 
field.  This  force  was  largely  employed  during  the  first 
part  of  April  in  continuing  the  cleaning  up  of  infested 
localities  and  destroying  the  eggs  of  the  moth  in  wood- 
land  colonies,  principally  in  Saugus  and  Medford.  A  sup- 
ply  of  burlap  was  purchased,  and  during  the  latter  part  of 
April  and  the  month  of  May  was  put  on  the  trees  in  most 
of  the  known  infested  localities.  While  this  was  being 
donc,  the  scattered  eggs  of  the  moth  upon  the  ground  in 
the  woodland  commenced  hatching  and  the  caterpillars  be- 
gan  ascending  the  trees.  In  some  of  the  worst  colonies, 
where  the  undergrowth  had  been  removed,  the  trees  had 
been  previously  banded  with  insect  lime.  In  thèse  places 
the  caterpillars  were  eîther  destroyed  by  starvation  or  killed 
by  fire  before  they  could  ascend  the  trees.  In  other  cases 
spraying  was  resorted  to.  Arsenate  of  lead  was  the  insecti- 
cide principally  used,  and,  though  its  effect  was  somewhat 
neutralized  by  continuons  wet  weather,  it  greatly  reduced 
the  number  of  caterpillars.  During  the  summer  the  force 
of  men,  which  at  one  time  numbered  three  hundred  and 
eighty-seven,  was  used  almost  entirely  in  attending  the 
burlaps.  While  the  increase  of  the  appropriation  over  that 
of  1896  has  enabled  the  committee  in  1897  to  clear  away 
the  underbrush  from  the  worst  infested  woodland  colonies 
and  to  destroy  a  large  proportion  of  the  caterpillars  in  the 
Saugus  woods,  the  législative  réduction  of  twenty-five  per 
cent,  from  the  committee's  estimate  of  $200,000  for  1897 
has  made  it  impossible  to  extend  to  ail  quarters  the  schéma 
of  work  planned  for  the  year  ;  hence  the  work  in  the  Med- 
ford woods  (Middlesex  Fells  région)  was  not  so  complète 
as  that  done  in  Saugus. 
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The  force  of  men  was  necessarily  reduced  in  August  by 
the  discharge  of  one  hundred  and  twenty-five  men,  and  ail 
work  was  suspended  for  two  weeks  in  September,  therefore 
it  was  impossible  to  inspect  thoroughly  ail  of  the  colonies 
when  the  burlap  was  taken  off.  The  known  colonies  in  the 
Saugus  woods  were  inspected  in  the  latter  part  of  Septem- 
ber and  in  October,  and  the  eggs  on  the  trees  destroyed. 
This  having  been  donc,  the  men  in  that  section  were  put 
at  work  inspecting  the  known  colonies  in  Lynnfield,  Salem, 
Marblehead,  Swampscott  and  Peabody,  and  destroying  the 
few  eggs  which  could  be  found  in  thèse  towns.  The  rest 
of  the  force  was  concentrated  in  the  Middlesex  Fells  région, 
in  Medford,  where  the  moths  had  been  hardly  held  in  check 
by  the  work  of  the  previous  winter,  spring  and  summer. 
Hère  a  force  of  ninety  men  was  kept  at  work  destroying 
the  eggs  of  the  moth  until  December,  when,  the  appropria- 
tion having  been  nearly  exhausted,  a  large  proportion  of  the 
men  were  discharged. 

The  resuit  of  the  year's  work  is,  that  where  there  were 
three  badly  infested  colonies  of  a  thousand  acres  each  in  the 
woods  of  the  infested  région  there  now  remains  only  one 
8uch  colony .  In  that  one  the  increase  of  the  moths  has  now 
been  checked,  but  they  are  more  widely  scattered  there  than 
they  were  in  1896  ;  therefore  the  cost  of  treating  this  Middle- 
sex Fells  région  will  be  greater  another  year  than  it  would 
hâve  been  had  sufficient  means  been  provided  in  1897  to 
check  the  increase  and  spread  of  the  moth  there.  The 
known  colonies  in  the  outer  towns  hâve  been  attended  to, 
and  their  favorable  condition,  as  reported  last  year,  has 
been  maintained  and  in  many  instances  improved.  Only 
one  new  point  of  infestation  outside  of  last  year's  Unes  has 
been  discovered,  and  this  place,  situated  in  the  town  of 
Lincoln,  has  been  promptly  and  carefîilly  attended  to.  It 
was  discovered  in  woodland  at  some  distance  from  the  high- 
way.  From  ail  indications,  it  has  been  infested  for  several 
years.  It  would  hâve  been  found  long  before  had  sufficient 
means  been  provided  for  a  thorough  inspection  of  ail  the 
towns  near  the  infested  région. 

The  reports  of  past  years  hâve  stated  that  there  were  large 
woodland  colonies  of  the  moth  in  the  central  part  of  the  in- 
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fested  région,  which,  from  lack  of  money,  hâve  necessarily 
been  negleoted,  in  order  to  attend  to  the  outer  circle  of  in- 
fested  towns.  In  this  outer  circle  the  object  has  been  to 
reduce  the  area  infested  and  to  prevent  the  moths  spreading 
into  new  territory,  beyond  the  known  Une  of  infestation. 
The  committee  has  also  reported  that  from  the  woodland 
colonies,  in  the  central  towns,  the  moths  would  be  liable  to 
spread  into  territory  not  previously  infested  and  also  into 
the  area  that  had  been  cleared  of  the  moth.  The  woodland 
in  Medford,  Malden,  Melrose,  Winchester  and  Stoneham  has 
largely  been  taken  for  park  purposes,  and  developed  by  the 
construction  of  boulevards  and  roads  for  driving  and  bicy- 
cling  and  paths  for  foot  passengers  ;  in  short,  it  has  become 
a  place  of  resort  for  the  people.  Street-car  lines  hâve  also 
been  constructed  on  roads  passing  through  infested  woods  in 
other  towns.  The  resuit  has  been,  as  was  predicted  in  former 
reports,  that  the  caterpillars  hâve  been  brought  out  of  thèse 
woodland  colonies  on  carriages  and  teams  and  on  the  clothing 
of  persons,  and  thus  land  already  cleared  at  much  labor  and 
expense  has  become  reinfested.  To  prevent  the  neutralization 
of  exterminative  work  in  this  way,  great  efforts  hâve  been 
made  at  large  expense  during  the  past  year  to  suppress  thèse 
larger  colonies.  Vast  quantities  of  eggs  were  destroyed 
during  the  winter  and  early  spring,  large  areas  of  woods  and 
brush  were  thinned  out  or  eut  down,  and  much  land  was 
bumed  over.  The  plan  proposed  by  the  committee  in  the 
last  report  was  to  do  this  work  and  also  continue  the  careful 
inspection  of  the  outside  territory,  i.  e.,  that  beyond  the 
outer  circle  of  infested  towns,  as  well  as  that  formerly  in- 
fested but  now  thoroughly  cleared.  This  plan  has  been  fol- 
lowed  as  closely  as  was  possible  with  the  amount  of  money 
appropriated.  But  only  three-quarters  of  the  work  planned 
could  be  accomplished  with  three-fourths  of  the  appropriation 
asked  for.  The  trees  in  the  vicinity  of  ail  points  where  the 
moths  hâve  been  found  in  the  outer  towns  within  the  past 
three  years  hâve  been  burlapped  and  carefully  attended. 
This  has  served  to  verify  the  work  of  former  years  and  to 
show  where  that  work  was  not  absolutely  completed,  and  has 
also  proved  that  caterpillars  hâve,  as  was  feared,  been  scat- 
tered  from  the  badly  infested  woodland  colonies  in  the  cen- 
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tral  towns  into  territory  formerly  cleared.  The  outer  towns 
are  in  good  condition,  and  the  burlap  has  proved  our  last 
year*8  statement  of  the  situation  to  hâve  been  correct  in 
nearly  ail  cases.  Had  $200,000  been  provided  for  the  work 
of  the  season  of  1897,  ail  the  known  colonies  in  the  infested 
région  could  hâve  been  cleaned  up  during  the  spring  and 
thoroughly  worked  during  the  summer.  This  would  hâve 
prevented  the  scattering  of  the  moths  from  thèse  badly  in- 
fested colonies  into  territory  previously  cleared;  the  com- 
mittee  could  hâve  avoided  the  discharge  of  many  experienced 
and  trustworthy  men,  and  by  retaining  their  services  the 
known  infested  localities  could  hâve  been  put  in  such  ex- 
cellent condition  that  in  the  work  of  1898  the  badly  infested 
colonies  could  hâve  been  attended  to  at  less  cost. 

The  work  of  the  past  few  years  has  convinced  the  com- 
mittee  that  extermination  of  the  moth  is  not  only  possible, 
but  certain,  if  suflScient  sums  be  promptly  appropriated  for 
the  purpose.  The  committee  recommends  that  $200,000  be 
appropriated  for  the  work  of  1898.  While  a  larger  sum 
than  that  could  now  be  used  to  advantage,  the  committee 
believes  that  under  the  présent  conditions,  wîth  our  experi- 
enced and  trained  men,  a  long  stride  could  be  made  with 
that  sum  toward  extermination.  Most  of  the  worst  colonies 
of  the  moth  are  now  so  reduced  that  with  $200,000  they  ail 
can  be  attended  to  and  a  reasonably  thorough  inspection 
made  of  ail  the  towns  in  the  infested  territory. 

Unless  the  work  above  outlined  can  be  done  during  1898, 
extermination  will  be  gravely  imperiled  by  reinfestation  from 
the  central  woodland  colonies.  Inadéquate  appropriations 
necessitate  doing  the  same  work  over  and  over,  year  after 
year,  with  comparatively  little  progress  toward  extermi- 
nation ;  and  the  committee  believes  that,  unless  the  neces- 
sary  means  can  be  provided,  the  Législature  had  better  make 
no  appropriation,  and  so  abandon  the  work. 

The  appropriation  for  1897  is  exhausted,  and  the  com- 
mittee hopes  that  the  Législature  will  act  promptly,  to  save 
the  dispersion  of  the  force,  so  that  the  work  may  go  on 
consecutively,  and  the  loss  be  avoided  which  always  comes 
from  cessation  of  work. 

Interest  in  the  extermination  of  the  gypsy  moth  is  wide- 
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spready  particularlj  among  économie  entomologists  and 
agriculturists.  Scientific  men  in  most  of  the  countries  of 
Europe  hâve  obtained  the  committee's  reports  and  express 
their  approval  of  the  work.  Promînent  joumals  in  Europe 
hâve  published  comprehensîve  reviews  and  discussions  of 
the  work,  in  eveiy  case  speaking  of  it  favorably.  The 
économie  entomologists  of  this  country  with  one  accord 
express  themselves  as  anxious  that  the  work  should  be 
continued,  not  only  for  the  protection  of  the  country  from 
a  new  im'ported  pest,  but  as  a  démonstration  of  what  gov- 
emment  can  do  for  the  advantage  of  the  people  ;  many  of 
them  having  stated  that  they  believe  it  would  be  a  public 
calamity  to  hâve  the  work  stopped. 

At  the  National  Farmers'  Congress,  held  at  St.  Paul, 
Aug.  31  to  Sept.  1,  1897,  the  matter,  as  in  former  years, 
was  consîdered,  and  the  foUowing  résolve  adopted  :  — 

Resolvedy  That  the  efforts  of  the  Commonwealth  of  Massachu- 
setts in  endeavoring  to  exterminate  the  imported  pest  known  as 
the  gypsy  moth  meet  with  our  hearty  approval,  and  we,  members 
of  the  Farmers'  National  Congress,  assembled  at  St.  Paul,  ear- 
nestly  appeal  to  the  Congress  of  the  United  States  to  aid  our  sister 
State  in  extermînating  what  is  liable  to  prove  a  national  pest  if 
neglected. 

At  the  last  meeting  of  the  Association  of  Economie  En- 
tomologists, held  in  Détroit,  Aug.  12  and  13,  1897,  the  fol- 
io wing  preamble  and  résolve  were  unanimously  adopted  :  — 

WhereaSy  The  Association  of  Economie  Entomologists  is  famil- 
iar  with  the  efforts  being  made  by  the  State  of  Massachusetts  to 
exterminate  the  gypsy  moth  ;  and 

WhereaSy  On  two  former  occasions  it  has  endorsed  this  under- 
taking  by  public  resolutions  ;  and 

WJiereas^  The  existence  of  the  gypsy  moth  in  Massachusetts  is 
a  standing  menace,  not  only  to  the  agricultural  and  forestry  in- 
terests  of  that  State  but  to  those  of  the  country  at  large  ;  there- 
fore,  be  it 

Resolved^  That  this  association  would  iirge  upon  the  people  of 
Massachusetts  the  danger  of  dilatory  measures,  and  the  wisdom 
and  great  importance  of  providing  Jiberally  for  the  work  of  ex- 
terminating  the  gypsy  moth. 
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In  Janaary,  1897,  a  careftil  inspection  and  investigation 
of  the  exterminative  work  was  made,  under  the  auspices  of 
the  Massachusetts  Society  for  Promotîng  Agriculture,  by 
Prof.  John  B.  Smith,  entomologist  of  the  New  Jersey  Ex- 
périment  Station.  Hîs  report  has  been  largely  given  to  the 
public  through  the  press.  In  it  he  speaks  in  the  highest 
terms  of  the  work  of  the  committee,  and  expresses  the 
opinion  that  extermination  is  possible  if  sufficient  means  are 
seasonably  provided,  He  recommended  that  it  would  be 
well  to  investigate  the  natural  enemies  of  the  gypsy  moth  in 
Europe,  with  a  view  to  introducing  any  insect  enemy  of  the 
moth  that  might  be  of  advantage.  While  the  members  of 
your  committee  consider  the  results  of  such  an  investigation 
to  be  problematical,  they  will  be  ready  at  any  time  to  carry 
it  out  should  the  Législature  provide  the  means. 

The  entomologist  of  the  United  States  Department  of 
Agriculture,  under  the  instruction  of  Congress,  has  been 
making  an  extended  inspection  of  the  work  and  an  investiga- 
tion of  the  methods  in  use.  The  report  of  his  investigation 
will  very  soon  appear  as  a  bulletin  of  the  United  States 
Department  of  Agriculture. 

Experiments  hâve  been  continued  in  perfecting  spraying 
machinery  and  insecticides  at  the  insectary  in  Malden  and 
the  experiment  station  at  Amherst.  In  addition  to  the 
regular  expérimental  work,  a  large  number  of  injurions  in- 
secte, erroneously  supposed  to  be  the  gypsy  moth,  which 
were  sent  to  the  office  of  the  committee  by  résidents  of  the 
infested  région,  hâve  been  identified  and  advice  given  con- 
ceming  remédies. 

The  committee  desires  in  this  connection  to  emphasizc  its 
grateful  appréciation  of  the  value  of  the  scientific  work  as 
conducted  by  Prof.  C.  H.  Fernald,  entomologist  of  the 
Board. 

Référence  is  also  made  to  the  reports  of  Prof.  C.  H. 
Fernald,  entomologist,  and  E.  H.  Forbush,  director,  presented 
hère  with  as  a  part  of  the  report  of  the  committee. 

Financial  Report  for  1897. 
The  gypsy  moth  committee  of  the  State  Board  of  Agricult- 
ure présents  below  its  financial  report  for  the  year  1897  :  — 
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Balance  on  hand  Jan.  1, 1897, 

•        .        . 

$8,849  85 

Appropriation  Feb  26. 1897, 

.        • 

160,000  00 

$168,849  85 

Wm.  R.  Sessions,  expenses,  . 

$20  25 

E.  W.  Wood,  expenses, 

20  96 

Augustus  Pratt.  expenses,    . 

61  00 

F.  W.  Sargent,  expenses. 

60  40 

J.  G.  Avery,  expenses,  .... 

140  65 

S.  S.  Stetson,  expenses,         .        .        .        . 

46  76 

\ 

C   H.  Femald,  expenses  and  rémunération 

661  29 

E.  H.  Forbush,  director,  salary. 

2,300  00 

Travelling  expenses  of  director  and  men. 

1,360  47 

Teaming,  livery  and  board  of  horses,  . 

8,663  30 

Wages  of  employées, 

134,711  64 

Rentof  offices 

427  64 

Supplies,  tools,  insecticides,  etc.,  . 

13,206  76 

$166,650  91 

Balance  on  hand  Jan.  1, 1898, 

.        .        . 

2,298  94 
$168,849  85 

The  balance  indicated  as  on  hand  Jan.  1,  1898,  will  ail  or 
nearly  ail  be  requîred  to  pay  bills  for  labor,  material  and 
running  expenses  already  contracted  ;  hence  the  appropria- 
tion must  be  regarded  as  practically  exhausted. 

E.  W.  WOOD, 
S.  S.  STETSON, 
JOHN  G.  AVERY, 
AUGUSTUS  PRATT, 

F.  W.  SARGENT, 
WM.  R.  SESSIONS, 

Commutée  of  the  Board  of  Agriculture  in 
Charge  of  the  Cypsy  Moth  Work, 
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Repobt  op  THE  Entomologibt. 


To  the  CommiUee  on  the  Oypsy  Moth. 

Gentlemen: — The  most  important  question  arising  in 
connection  with  the  work  on  the  gypsy  moth  is  whether  it  is 
possible  to  exterminate  the  pest.  If  this  can  be  donc,  there 
is  no  question  but  that  it  is  the  wisest  policy  to  continue  the 
work  till  the  extermination  of  this  insect  is  accomplished. 
I  hâve  made  fréquent  and  careful  examinations  of  the  work 
from  the  beginning,  and  hâve  seen  colony  after  colony  ab- 
solutely  exterminated,  some  of  them  in  localities  where  the 
difficulties  in  the  way  appeared  to  be  insurmountable  and  as 
great  as  could  be  found  anywhere,  and  yet  the  insect  was 
completely  exterminated  by  the  force  under  the  oversight  of 
the  field  director.  Not  only  hâve  single  colonies  been  ex- 
terminated,  but  entire  towns  hâve  been  cleared  and  for  several 
years  no  gypsy  moths  hâve  been  found  in  them.  ' 

Several  years  ago  ail  the  leading  économie  entomologists 
of  the  country  were  invited  to  inspect  the  work  of  extermina- 
tion and  report  on  the  same.  Some  of  thèse  gentlemen  before 
visiting  the  territory  expressed  the  opinion  that  this  insect 
could  not  be  exterminated  ;  but,  having  made  a  careful  study 
of  the  territory,  the  apparatus  and  the  methods  of  work, 
they  ail  became  thoroughly  convinced  that  extermination  is 
possible,  provided  suflScient  money  be  appropriated  for  the 
purpose.  The  reports  of  thèse  gentlemen  hâve  been  pub- 
lished  in  previous  gypsy  moth  reports.  Last  winter  the 
members  of  the  Society  for  the  Promotion  of  Agriculture 
employed  Prof.  J.  B.  Smith  of  Rutgers  Collège  as  an  expert 
to  investigate  the  work  and  make  a  written  report  to  them. 
Professer  Smith,  who  is  undoubtedly  one  of  the  very  hîghest 
authorities  on  économie  entomology,  made  a  very  carefiil 
study  of  the  infested  teiritory,  the  methods  of  work,  etc., 
spending  nearly  a  week  in  his  investigations,  and  came  to 
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the  conclusion  emphatîcally  that  extermination  is  not  only 
possible  but  entirely  practicabie.  The  report  of  Professer 
Smith  was  a  masterly  production,  and  I  deeply  regret  that 
the  Society  for  the  Promotion  of  Agriculture  bas  not  seen 
fit  to  publish  it. 

Since  ail  the  experts  who  bave  carefully  and  fiilly  investi- 
gated  the  matter  believe  extermination  to  be  possible,  and, 
as  previously  stated,  we  bave  already  exterminated  numerous 
colonies,  many  of  them  in  the  most  unfavorable  places  and 
of  considérable  extent,  there  can  be  no  question  but  that 
what  bas  been  donc  in  one  place  can  be  donc  in  another, 
and  that  the  complète  extermination  of  this  insect  is  possi* 
ble,  so  that  the  resuit  is  dépendent  entirely  upon  the  action 
of  the  Législature. 

I  bave  no  doubt  that  the  gypsy  moth  would  hâve  been 
practically  exterminated  by  this  time  if  the  Législature  had 
each  year  made  the  full  appropriation  asked  for,  and  made 
it  available  early  in  the  season. 

The  next  important  question  is,  how  long  it  will  take  to 
complète  the  work  of  exterminating  this  pest  and  how  much 
it  will  cost.  The  estimate  of  time  and  money  gîven  in  my 
report  of  last  year  is  as  close  an  estimate  as  I  can  make  at 
this  time,  since  we  were  not  able  during  the  past  year  to 
make  that  progress  in  the  work  which  we  should  bave  made 
if  the  last  Législature  had  appropriated  the  full  amount  for 
which  the  committee  asked,  instead  of  a  much  smaller  sum. 
That  estimate  was  "  an  appropriation  of  not  less  than  $200,- 
000  a  year  for  a  term  of  not  less  than  five  years,  and  then 
an  appropriation  of  not  less  than  $100,000  a  year  for  a  term 
of  not  less  than  five  years.  After  this  an  appropriation  of 
perhaps  $15,000  a  year  for  a  period  of  five  years  will  be 
required.''  The  first  five  years,  with  the  fiill  appropriation 
of  $200,000  a  year,  will  reduce  the  territory  to  such  an  ex- 
tent that  with  $100,000  a  year  for  the  next  five  years  the 
insect  will  be  practically  exterminated,  and  the  remaining 
five  years  will  be  spent  in  a  careful  watch  of  the  entire  ter- 
ritory, lest  a  few  insects  might  bave  been  overlooked  in 
isolated  localities.  Unless  a  sufficient  amount  is  appro- 
priated to  make  a  very  substantial  gain  each  year,  it  would 
be  better  to  abandon  the  work  entirely. 
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The  metropolitan  park  System  in  Boston  and  some  of  the 
adjacent  citics  and  towns  is  threatened  by  this  insect,  and, 
in  fact,  the  Middlesex  Fells  réservation  belonging  to  this 
System  is  already  infested  by  the  gypsy  moth.  The  ex- 
pense  of  exterminating  this  insect  in  a  public  park  is  far 
greater  than  from  the  same  area  of  ordinary  forest  land, 
for  the  reason  that  in  the  latter  case  ail  the  shrubs,  under- 
brush  and  small  trees  can  be  cat  down  and  bumed,  or,  if 
need  be,  the  land  can  be  entirely  cleared  and  bumed  over  ; 
while  this  course  could  not  be  adopted  in  a  public  park  like 
the  Boston  Conunon  or  Public  Garden,  or  even  in  Franklin 
Park  or  any  portion  of  the  metropolitan  park  System.  If, 
therefore,  the  State  should  abandon  the  work  of  extermi- 
nating the  gypsy  moth,  this  insect  would  soon  spread  ail  over 
thèse  parks,  and  the  tax  payers  of  Boston  would  be  per- 
petually  taxed  for  one-half  of  the  expense  of  clearing  the 
moth  from  the  metropolitan  parks,  while  the  other  cities 
and  towns  in  the  metropolitan  district  would  pay  the  other 
half,  and  Boston  would  be  taxed  for  the  entire  expense  of 
the  work  in  the  Boston  parks.  I  feel  very  sure  that  any 
one  who  has  had  any  considérable  expérience  in  the  field 
work  on  the  gypsy  moth  would  agrée  with  me  in  the 
opinion  that  the  annuaJ  tax  on  the  city  of  Boston  and  the 
other  towns  of  the  dîsti'ict  would  then  l>e  far  more  than  it 
will  be  if  the  Législature  makes  the  nccessary  appropri- 
ations for  the  extermination  of  this  insect  within  the  limits 
of  Massachusetts.  And  it  must  especially  be  remembered 
that  this  question  of  gypsy  moth  extermination  is  by  no  3 

means  mainly  a  local  one. 

Should  the  gypsy  moth  escape  from  control,  —  as  it 
assuredly  would  do  îf  the  work  of  extermination  were  to 
cease, — it  would  spread  in  ail  directions,  doing  incalculable 
damage  over  the  whole  State.  Extermination  would  then  be 
impracticable,  and  a  perpétuai  warfare  against  the  moth  — 
most  unsatisfactory  in  results,  yet  necessitating  oppressive 
expense  to  ail  time  —  would  then  be  entailed  upon  the  people 
of  Massachusetts.  -The  most  économie  policy  for  the  tax 
payers  of  Boston,  as  well  as  for  the  entire  Commonwealth,  is 
to  hâve  the  insect  exterminated  as  soon  as  possible. 

It  is  an  unwise   and  dangerous  policy  to  make   smaller 
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«Ijpropiîatioua  than  are  iipceasary  for  a  vîgoroiis  prose 
of  ihh  work,  The  siippo^ition  that,  a.**  in  luanj  olber 
workë,  a  smâll  appropriation  w  ill  carry  ît  ou  to  a  c 
point,  and  theu,  if  left,  ît  can  be  tsken  up  again  and  c 
Oïl  frfiiïi  where  tho  work  left  uff,  h  an  incon-ect  oiié^  f 
reaf^on  that  thièi  jnjîeet  h  cuiitinuallymitltiplyinir  atid  jh 
ing  when  left  to  itself,  and  there  h  alway;^  the  danger  ij 
times  that  it  may  be  carried  off  amdpntally  aloti*ï  th( 
of  travel  to  reinote  parts  of  this  State  or  even  loto 
Status.  Thls  înseet  wîll  therc^fore  be  a  constant  men 
us  uTîtîl  it  is  absoliitely  extermiiiated  froiii  the  lanti* 

Eeepectfully  aubmitted, 

C.  H,   FEHNAl 
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FiELD  Director's   Report. 


To  the  Commutée  on  the  Oypsy  Moth, 

Gentlemen  : — In  submitting  this  report  the  director  has 
endeavored  to  comply  with  your  récent  reque^t  to  présent 
(1)  a  brief  report  of  the  year's  work  and  its  résulta;  (2)  a 
condensed  report  on  the  présent  condition  of  each  infested 
town  or  city  ;  (3)  the  causes  which  hâve  led  to  the  increase 
of  the  gypsy  moth  in  the  central  woodlands  ;  (4)  a  statement 
showing  how  extermination  can  be  accomplished  in  thèse 
woodlands;  (5)  a  record  of  the  progress  of  extermination; 
(6)  the  reasons  why,  if  the  gypsy  moth  is  to  be  exterminated 
from  Massachusetts,  larger  appropriations  must  be  granted. 

The  Work  of  the  Winter  and  Spring. 

In  January  and  February,  1897,  the  force,  numbering  one 
hundred  and  thirty-four  men,  was  employed  mainly  in  kill- 
ing  the  eggs  of  the  gypsy  moth  in  the  woodlands  most  in- 
fested, in  cutting  worthless  trees  and  in  otherwise  preparing 
thèse  woods  for  the  summer  work. 

In  addition  to  pushing  exterminative  work  in  ail  the  known 
colonies,  it  had  been  planned  to  make  in  1897  an  inspection, 
wherever  needed,  of  the  entire  infested  territory  ;  but  when 
the  desired  appropriation  for  1897  ($200,000)  was  cutdown 
by  the  Législature  to  $150,000,  this  inspection  was  of  neces- 
sity  given  up. 

The  appropriation  became  available  Feb.  26,  1897.  The 
force  was  then  increased  as  rapidly  as  the  préservation  of  its 
effectiveness  permitted,  and  was  mainly  concentrated  in  the 
localîtîes  most  infested.  The  largest  force  was  massed  in 
Saugus.     Hère  and  also  in  the  Fells  and  Mystic  woodland 
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colonies*  work  simllar  to  that  of  January  and  February  was 
contdnued,  weather  permitting,  well  into  the  spring.f  More 
than  one  thousand  acres  were  thus  worked.  The  under- 
growth  of  many  colonies  in  the  great  pastures  of  Salem  and 
Swampscott  was  eut  and  burned.  In  former  years  this  win- 
ter  and  sprîng  work  of  egg-killing  and  cleaning  up  has  been 
greatly  hampered  by  delay  in  the  législative  grants;  this 
year  the  granting  of  the  appropriation  at  a  comparatively 
early  date  enabled  this  work  to  be  much  more  thoroughly 
done  than  it  has  ever  been  done  before,  and  with  correspond- 
ingly  satisfactory  résulta. 

£XPERIM£NTS   IN   KILLING   EgGS   IN   StONE   WaLLS. 

The  moths  frequently  assemble  aiong  stone  walls.  In  past 
yearsy  when  the  eggs  of  the  moth  abounded  in  thèse  walb, 
the  walls  were  tom  down,  and  often  had  to  be  rebuilt  at  a 
heavy  cost.  Most  of  this  work  has  now  been  done  away 
with.  When,  in  1897,  the  young  caterpillars  hatching  in  a 
wall  congregated  upon  the  shrubbery,  close  to  either  side  of 
it,  they  were  destroyed  in  quantities,  together  with  the  shrub- 
bery, by  the  use  of  the  cyclone  bumer.  Trees  close  to  the 
wall  were  eut  away.  If  then  any  living  caterpillars  were  left 
they  were  forced  to  give  up  the  wall  as  a  gathering  place  (as 
they  then  had  to  go  some  distance  for  food) ,  and  were  taken 
later  under  burlaps  on  adjacent  trees.  In  cases  where  full- 
grown  caterpillars  resorted  to  a  wall  to  pupate,  they  were 
destroyed  by  driving  the  cyclone  flame  through  it. 

Experiments  made  by  Assistant  Entomologist  Kirkland 
prove  that  paraffin  gas  oil,  a  nearly.crude  petroleum  oïl,  is 
destructive,  in  temperate  or  warm  weather,  to  gypsy  moth 
eggs.  At  the  suggestion  of  Supt.  C.  S.  Williams,  experi- 
ments were  made  in  spraying  certain  stone  walls  with  this 

*  Webster  deflnes  a  oolonj  (under  tbe  head  of  natoral  history )  as  a  namber  of 
animais  or  plants  living  together  beyond  their  nsnal  range.  In  the  gypsj  moth 
work  the  word  '*  colony  "  has  been  applied  to  the  moth  when  it  has  been  found  iso- 
lated  from  others  of  its  kind  by  a  belt  of  nninfested  territory. 

t  The  localities  referred  to  hère  are  three  great  groups  of  colonies,  which  hare 
been  allnded  to  in  former  reports.  Thèse  groups  contain  abont  one  thoosand  acres 
each.  The  Sangas  colonies  centre  in  the  Saugus  woods  ;  the  Fells  colonies,  in  the 
Middlesex  Fells  ;  the  Mystic  colonies,  to  the  west  of  the  Mystic  lakes  in  the  woods 
of  Arlington,  Winchester,  Lexington  and  Wobarn. 
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cheap  crude  oil,  delivered  from  a  cyclone  bumer,  but  not 
ignited.  The  oil  penetrated  the  crevices  in  the  walls  and 
destroyed  the  eggs  hidden  there.  Thèse  expérimente  were 
90  satîsfactory  that  it  will  be  désirable  to  continue  them  on 
a  larger  scale. 

BURLAPPING. 

The  early  date  when  the  appropriation  became  available 
permitted  the  purchase  of  burlap  in  advance  of  the  rise  in 
priées,  caused  by  the  new  tariff.  About  one  thousand  dol- 
lars was  thus  saved. 

In  April  and  May  burlap  was  eut  up,  sent  into  the  field 
and  applied  to  the  trees  in  infested  forest  lands  where  the 
underbrush  had  been  cleared  away.  Throughout  the  whole 
infested  région  the  most  work  was  donc,  in  the  burlap  sea- 
son,  where  the  greatest  number  of  caterpillars  were  known 
to  be.  Every  practicable  eflbrt  was  made,  however,  to 
destroy,  by  burlapping,  the  few  caterpillars  still  remaining 
in  colonies  almost  exterminated.  This  was  especially  the 
case  in  the  outer  towns. 

The  unusual  amount  of  rain  in  June  seemed  to  interfère 
with  the  movements  of  the  caterpillars.  In  many  of  the 
large  colonies  they  remained  mostly  among  the  leaves  and 
branches,  instead  of  coming  down  the  trunks  to  the  burlaps  ; 
therefore,  during  this  month  the  burlaps  were  not  so  effective 
as  usual.  In  the  Saugus  woods  the  caterpillars  were  shaken 
to  the  ground  by  jarring  the  trees.  They  would  then  crawl 
up  the  tree  trunks  and  crowd  under  the  burlaps,  where  they 
were  crushed  by  the  workers.  Had  not  this  method  been 
foUowed,  the  trees  in  many  localities  would  hâve  been  com- 
pletely  stripped.  Later,  when  the  caterpillars  were  about 
to  pupate,  they  resumed  their  normal  habits  and  crowded 
under  the  burlaps.  When  the  moths  had  ail  deposited  their 
eggs  the  burlaps  were  generally  removed,  and  many  eggs 
clustered  under  or  near  them  on  the  trees  were  destroyed. 

Spraying. 
During  May  and  June  rains  unfortunately  prevailed,  inter- 
fering  seriously  with  the   spraying,   which,   however,    so 
decimated  the  caterpillars  that,  as  a  rule,  the  sprayed  trees 
were  not  stripped. 
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Arsenate  of  barium,  used  in  sprayîng  somewhat  more  ex- 
tensively  than  heretofore,  proved  less  satisfactor}'  than 
arsenate  of  lead.  This  latter  insecticide,  when  mixed  with 
suflScient  glucose,  maintained  its  superiority  over  ail  others. 
The  best  results  from  spraying  were  obtained  on  under- 
growth,  shrubbery,  hedges  and  low  trees. 

With  the  object  of  devising  some  mechanical  means  for 
reaching  the  upper  limbs  of  tall  trees,  models  hâve  been 
made,  and  one  machine  has  been  constructed  and  actually 
tested  in  the  field.  While  it  is  not  diflScult  to  invent  such  a 
machine  to  do  effective  work  on  level  streets  and  lawns,  no 
device  yet  perfected  can  be  used  to  advantage  for  spraying 
tall  trees,  growing  close  together  on  our  rugged  hillsides. 
Experiments  looking  to  this  end  are  still  going  on.  Improve- 
ments  hâve  also  been  made  in  hose,  couplings,  extension 
pôles,  pumps  and  nozzles.  A  new  set  of  spraying  outfits  is 
now  being  constnicted  at  the  headquarters  in  Malden. 

Work  of  the  Fall  and  Winter. 
On  account  of  the  rapid  decrease  of  the  appropriation,  the 
force  was  greatly  reduced  in  August,  and  ail  work  was  sus- 
pended  for  two  weeks  in  September.  On  September  20  the 
fall  work  was  begun.  Inspection  and  egg-killing  were  car- 
ried  on  in  ail  the  known  colonies  in  Saugus  woods,  and  ail 
of  those  in  the  towns  to  the  north  and  east  of  Saugus,  When 
this  was  finished  the  men  employed  in  the  eastem  division 
were  concentrated  in  Saugus,  where  an  inspection  of  the 
residential  portion  of  the  town  was  begun,  and  this  was 
nearly  finished  when,  the  appropriation  being  nearly  ex- 
hausted,  the  men  were  discharged.  In  October  a  rapid  in- 
spection of  Malden,  most  of  which  could  not  be  burlapped 
during  the  summer,  was  begun,  and  the  greater  part  of  the 
eggs  there  were  destroyed.  Some  of  the  nearly  exterminated 
woodland  colonies  in  the  outskirts  of  the  western  part  of  the 
infested  région  were  thoroughly  examined,  and  some  inspec- 
tion was  made  of  territory  outside  the  limits  of  known  in- 
festation.  Nearly  three-fourths  of  the  men  were  then  con- 
centrated and  employed  in  egg-killing  in  the  Middlesex  Fells 
région.  Early  in  December,  the  appropriation  being  nearly 
expended,   the    work    was    stopped;     therefore,    although 
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enormous  quantlties  of  the  eggs  of  the  moth  were  destroyed 
in  thèse  woods  in  November,  nearly  ail  the  good  weather  of 
December  was  lost.  This  was  a  great  misfortune,  for  ît  bas 
left  this  excellent  work  but  little  more  than  half  done,  and  it 
will  now  be  a  difficult  task  to  complète  it  before  the  eggs 
hatcb  in  the  spring. 

SUMMARY   OF   THE   YeAR'S    WoRK. 

The  figures  given  below  represent  such  proportion  of  a 
year's  work  as  can  be  accurately  tabulated.  The  trees  were 
mainly  eut  on  the  1,010  acres  of  land,  where  the  under- 
brush  was  eut  and  bumed.  The  buildings,  fences  and  other 
structures  which  are  reported  as  infested  were  merely  har- 
boring  or  hiding  places  of  the  moth.  Usually  the  eggs 
were  found  upon,  about  or  underneath  thèse  structures. 

It  will  be  noticed  thiat  no  figures  giving  the  number  of 
the  trees  found  infested  or  the  numbers  of  the  différent 
fornis  of  the  moth  destroyed  appear  in  thèse  tables.  This 
may  be  explained  as  follows  :  — 

Every  effort  bas  been  made  in  the  field  work  to  economize 
time  and  material,  wherever  it  could  be  done  without  inter- 
fering  with  the  efficiency  of  the  work.  In  woodlands  most 
infested,  especially  in  the  Middlesex  Fells  région,  only 
enough  trees  were  marked  to  indicate  the  présence  of  the 
moth.  This  was  a  great  saving  of  time  and  white  paint, 
but  it  made  a  correct  record  of  the  number  of  trees  found 
infested  in  thèse  colonies  a  practical  impossibility.  Where 
only  one  tree  in  twenty  was  marked  as  infested  during  1897, 
no  accurate  account  of  infested  trees  could  be  made.  This 
învalidated  the  entire  record  of  infested  trees,  and  the  time 
ordinarily  taken  to  count  and  record  them  bas  been  saved. 

The  record  of  the  number  of  caterpillars  and  other  forms 
of  the  moth  taken  is  not  given,  for  in  one  or  two  of  the 
most  densely  infested  localities  the  caterpillars  were  found 
in  such  masses  that  any  attempt  to  count  them  would  bave 
been  a  great  waste  of  time.  Furthermore,  it  was  necessary 
to  destroy  them  immediately,  to  prevent  their  spreading. 
In  many  other  colonies  spraying  was  almost  entirely  de- 
pended  upon  to  destroy  the  caterpillars.  In  other  cases 
spraying  and  fire  were  used  to  destroy  the  caterpillars  and 
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the  eggs.  Many  trees  were  eut  down  and  bumed  with  the 
eggs  upon  them.  Therefore  the  number  of  différent  forma 
of  tbe  moth  destroyed  during  the  year  cannot  be  correetly 
stated  ;  but  the  records  of  moths  killed  in  the  outer  towns 
are  very  aecurate,  and  enough  bas  been  leamed  from  the 
figures  taken  to  show  that  approximately  ninety-five  per 
cent  of  the  différent  forms  of  the  moth  were  killed  in  Med- 
ford  and  Saugus  woods  and  in  adjacent  territory. 

Work  Zhne. 

Trees  (fruit,  shade  and  forest)  :  — 

Inspected  (number  oftimes), 12,202,692 

Burlapped,  1,117,628 

Banded  with  insect  lime, 4,715 

In  which  cavities  hâve  been  cemented  or  covered,  1,949 

Sprayed, 21,479 

Scraped, 1,401 

Trimmed, 81,645 

Trimmed  for  burlap, 89,615 

Cut, 279,101 

Cutting  and  buming  :  — 

Acres  of  brush  and  shrubbery  cut  and  bumed,      .        .  1,010 

Acres  of  ground  bumed  over  with  oil, 62 

Acres  of  ground  bumed  over  without  oil,      .        .        .        .  122 

Buildings  :  — 

Inspected, 12,998 

Found  to  be  infested, 1,138 

Wooden  fences  :  — 

Inspected  (rods), 72,652 

Found  to  be  infested, 1,150 

Stone  walls  :  — 

Inspected  (rods), 18/>d4 

Found  to  be  infested, 596 

Bumed  out  (rods), >        1,683 

False  Alarms. 

During  1897,  as  in  former  years,  reports  of  the  présence 
of  supposed  gypsy  moths  or  of  injury  caused  by  them  hâve 
been  received  from  towns  within  the  infested  région  and 
from  other  towns  in  the  State  ;  but  in  no  such  case  has  any 
évidence  of  the  moth  been  found  by  our  investigation  outside 
of  the  région  previously  known  to  be  infested,  except  in 
Lincoln. 
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Totons  and  CUies  thcU  ha've  been  foUsdy  reporied  as  infested  hy  thé 
Gypsy  Moth  in  1897. 


Barnstable, 

Danvers, 

Denois, 

Fitchbnig, 

Haveriiill, 


Methuen, 

Nadck. 

Newton, 

Plympton, 

Quincy, 


Wellesley, 
Wenham. 

Hebron,  N.  H. 
HaverhUI,  N.  H. 


NuMBEB  OF  Employées  in  1897. 

The  figures  gîven  below  do  not  fully  represent  the  number 
of  employées  on  the  pay  roU,  which  at  the  height  of  the 
season  reached  nearly  four  hundred,  but  give  the  number  of 
those  actually  at  work  each  week  :  — 


Jan  l-Jan.  2, 
Jan  4-Jan  9, 
Jan.  11-Jan.  16, 
Jan.  18-Jaii.  28, 
Jan.  25-Jan.  80, 
Feb  1-Feb.  6, 
Feb.  8-Feb.  18, 
Feb.  15-Feb.  20, 
Feb  22-Feb.  27, 
March  1-March  6, 
March  8-March  18, 
Mapch  16-March  20, 
March  22.March  27, 
March  29.April  3, 
April  6-April  10,  . 
April  12-April  17, 
April  19-April  24, 
April  26-May  1, 
%  8<May  8, 
May  lO-May  15, 
May  17-May  22, 
May  28-May  29, 
May  31-June  6, 
^^e  7^  June  12. 
J^e  U-June  19, 
'^^e  21-June  26. 


184 
133 
136 
144 
144 
160 
151 
151 
152 
164 
164 
249 
249 
354 
354 
368 
383 
870 
871 
371 
860 
360 
361 
353 
853 
852 


June28-July8, 
July  5-July  10, 
July  12-July  17, 
July  19-July  24, 
July  26-July  31, 
Aug.  2-Aug.  7, 
Aug.  9-Aug.  14, 
Aug.  16-Aug.  21, 
Aug.  28-Aug.  28, 
Aug.  80*Sept  4, 
Sept  20-Sept.  26, 
Sept.  27-Oct.  2, 
Oct  4  Oct.  9, 
Oct.  11-Oct.  16, 
Oct.  18-Oct.  23, 
Oct.  25-Oct.  30, 
Nov.  1-Nov.  6, 
Nov.  8-NoT.  18, 
Nov.  15-NoT.  20, 
Nov.  22-NoT.  27, 
Noy.  29-Dec.  4, 
Dec.  6-Dec.  11, 
Dec  18 -Dec.  18, 
Dec.  20-Dec  26, 
Dec.  27-Dec.  81, 


862 
843 
339 
833 
328 
324 
324 
207 
204 
202 
201 
188 
188 
189 
184 
184 
182 
183 
183 
179 
175 
173 
29 
29 
48 
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The  Présent  Condition  or  the  Infested*  Région. 

To  give  an  absolutely  accurate  report  of  the  condition  of 
the  infested  territory  is  impossible,  unless  the  whole  region 
has  been  gone  over  within  the  year.  The  report  given  below 
indîcates  mainly  the  condition  of  the  known  colonies.  For 
the  following  reasons  the  clearing  of  the  moth  from  any  new 
towns  cannot  this  year  be  reported  :  — 

1.  Because  of  insuflScient  means,  the  greater  part  of  the 
work  had  to  be  confined  to  the  central  towns  (more  especially 
within  the  Middlesex  Fells  and  the  Saugus  woods),  where  it 
was  of  the  first  importance  to  prevent,  by  a  gênerai  destruc- 
tion of  the  moths,  their  conveyance  from  thèse  central  colo- 
nies back  into  territory  wholly  or  nearly  cleared. 

2.  There  has  been  during  the  year  no  thorough  inspec- 
tion of  ail  the  territory  of  the  outer  infested  towns. 

Arlinffton. 
The  condition  of  Arlington  appears  better  than  at  any 
time  since  the  work  was  begun  in  1891.  Only  a  few  cater- 
pillars  were  found  in  1897,  in  the  most  easterly  part  of  the 
town.  The  wooded  section  in  the  northem  portion,  în  which 
some  of  the  worst  infested  colonies  hâve  been  found  since 
1891,  was  burlapped  during  the  summer  and  inspected. 
Although  the  number  of  men  which  could  be  spared  for  the 
work  was  inadéquate,  the  condition  of  this  woodland  is  now 
greatly  împroved.  Comparatively  few  egg-clusters  hâve  been 
found  there.  Only  one  of  the  woodland  colonies  appeared 
to  be  much  infested  in  1897,  and  but  few  caterpillars  hâve 
been  found  else where  in  the  Arlington  woods  this  year.* 
Many  of  the  estâtes  formerly  infested  hâve  produced  no  moths 
this  year,  and  only  hère  and  there  along  the  roads  hâve 
occasional  moths  been  found.  A  few  orchards  are  still  con- 
siderably  infested.  Lîttle  except  burlapping  and  other  nec- 
essary  summer  work  in  known  infested  localities  has  been 
donc  in  Arlington  for  the  past  three  years.  It  is  some  time 
since  the  entire  town  was  thoroughly  inspected.  In  1897, 
however,  most  of  the  town  was  covered  either  during  the 
burlapping  season  or  afterward. 

*  The  phrafê  "  this  jear/*  as  nsed  in  thia  report,  refera  ezcloBively  to  1897> 
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Belmont. 
In  many  of  the  old  colonies  in  Belmont  no  form  of  the 
gypsy  moth  bas  been  found  for  two  or  three  years,  In  thèse 
colonies  the  moth  has  been,  no  doubt,  exterminated.  AU 
though  in  the  infested  places  and  their  vicinity  the  trees  bave 
been  well  burlapped  and  carefiilly  watched  during  the  sum- 
mer,  very  few  caterpillars  bave  been  found  except  in  the  hill 
section  to  the  west  of  the  centre  of  the  town.  Hère,  among 
the  shrubbery  and  trees  on  several  bighly  cultivated  and 
valuable  estâtes,  a  good  many  caterpillars  were  taken.  On 
the  north  side  of  the  town,  along  both  sîdes  of  Pleasant 
Street,  several  farms  are  still  somewhat  infested,  and  there 
are  also  a  few  small  colonies  near  the  Cambridge  line  ;  else- 
where  the  town  contains  few  moths,  so  far  as  known.  A  few 
egg-clusters  were  found  in  the  fall  in  the  Beaver  Brook  réser- 
vation of  the'  metropolitan  park  System,  near  the  Waltham 
line. 

Beverly. 

No  gypsy  moths  bave  been  found  in  Beverly  for  the  past 
two  j'ears.  AU  the  known  colonies  appear  to  bave  been 
exterminated. 

Boston. 

At  Orient  Heights,  East  Boston,  577  caterpillars  were 
found  early  in  the  season.  In  ail  the  colonies  in  the  remain- 
der  of  Boston,  including  Charlestown,  South  Boston,  Dor- 
chester,  Roxbury,  West  Roxbury  and  Brighton,  only  195 
caterpillars  were  taken,  The  trees  in  the  East  Boston  colony 
were  climbed  and  carefiilly  looked  over  in  the  latter  part  of 
the  summer,  and  no  form  of  the  moth  was  found  at  this  in- 
spection. 

South  Boston  as  a  whole  has  had  no  tree-to-tree  inspection 
for  the  past  few  years.  The  only  colony  there  known  to  be 
infested  was  burlapped  this  year,  and  42  caterpillars  were 
found.  .  Nothing  has  been  donc  there  since  the  burlapping 
season.  The  place  should,  if  possible,  bave  an  inspection  in 
1898.  Only  1  caterpillar  was  found  in  the  Roxbury  district 
in  1897.  No  moths  were  found  in  Franklin  Park  this  year, 
although  a  thorough  inspection  was  made  of  a  greater  part 
of  the  park.     This  still  further  confirms  the  belief  that  Frank- 


Digitized  by 


Google 


30  THE  GYPSY   MOTH. 

lin  Park  is  now  free  from  the  moth.  In  1897  no  moths  were 
found  in  Charlestown  ;  1  Caterpillar  was  found  in  Brighton, 
at  a  place  where  a  large  number  of  teams  are  stabled.  In 
Dorchester,  where  18  bushels  of  caterpillars  were  gathered  in 
1895,  only  151  caterpillars  were  found  în  1897. 

Brookline. 

The  two  colonies  which  were  found  in  Brookline  in  1896 
were  quite  thoroughly  burlapped  that  season.  A  few  hidden 
eggs  had  hatched  în  1897  in  each  of  thèse  colonies  before  the 
spring  inspection  was  finished.  In  one,  however,  the  cater- 
pillars were  ail  destroyed  early  in  the  season.  In  the  other 
ail  were,  appai'ently,  destroyed,  except  in  that  part  of  the 
colony  where  the  inspection  and  cleaning  up  was  not  finished 
in  the  spring.  There  the  most  of  the  caterpillars  were  kîUed 
and  a  few  egg-clusters  were  destroyed  in  the  fall,  The  clean- 
ing up  of  this  colony  was  not  finished  when  the  men  were 
laid  off  in  December. 

A  careful  survey  of  the  boundary  between  Newton  and 
Brookline  shows  that  two  trees  (formerly,  but  not  now,  in- 
fested)  included  in  one  of  the  Brookline  colonies  stand  just 
over  the  line  in  Newton.  A  search  made  in  the  fall  in  the 
northern  part  of  Newton,  adjoining  Brookline,  resulted  in 
the  discovery  of  a  maie  pupa  case  of  the  gypsy  moth.  This 
discovery  is  not  regarded  as  significant,  but,  since  Newton 
borders  on  the  infested  région,  the  city  should  be  carefuUy 
watched. 

Burlington. 

In  the  colony  reported  last  year  as  infested  a  few  caterpil- 
lars were  found  in  1897.  Altogether  9  caterpillars,  1  pupa 
and  3  egg-clusters  were  found  in  the  town.  From  a  small 
colony  in  Woburn,  near  the  Burlington  line,  a  few  stragglers 
crossed  into  Burlington,  which  accounts  for  two  of  thèse  egg- 
clusters.  The  continued  infestation  of  Burlington  is  readily 
traceable  to  large  teaming  opérations  conducted  by  one  man. 

Ca7nbridge, 
The  tree-to-tree  inspection  of  Cambridge,  which  was  begun 
in  1896,  had  to  be  given  up  in  1897,  in  common  with  other 
work,  on  account   of  the  réduction  of  the   appropriation; 
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therefore  only  about  one-fourth  of  the  city  waa  inspected  in 
this  manner.  Ali  the  known  colonies  were  burlapped  and 
carefully  looked  after  during  the  summer.  Most  of  the  old 
colonies  appear  to  hâve  been  extenninated  before  1897. 
There  are  still  some  in  which  a  few  caterpillars  were  found. 
Only  3  caterpillars  were  killed  in  North  Cambridge,  in  a  lo- 
cality  where  some  years  since  35,000  egg-clusters  were  de- 
stroyed  wîthîn  a  week.  There  are  a  few  places  in  Cambridge 
where  numbers  of  caterpillars  were  taken.  On  some  of  thèse 
estâtes  the  trees  and  shrubberyare  of  such  historié  value  that 
it  is  not  advisable  to  destroy  them  ;  thus  extermination  is 
rendered  extremely  difficult.  The  discovery  of  single  cater- 
pillars hère  and  there  under  the  burlap  indicates  that  they  are 
scattering  into  Cambridge  from  the  central  towns. 

Chdsea. 

In  the  southem  half  of  the  city  only  a  single  pupa  was 
found  in  1897.  Hère  ail  the  trees  in  the  immédiate  vicinity 
of  the  colonies  infested  in  1895  were  burlapped  and  care- 
fully looked  over.  In  the  northem  half  of  the  city  cater- 
pillars were  found  in  ten  localities.  Later  in  the  season  a 
new  colony  was  found  on  a  dumping  ground,  among  some 
low  bushes.  Hère  2,016  pupœ  were  found;  94  egg-clusters 
were  also  destroyed  at  the  last  of  the  burlapping  season. 

As  Chelsea  has  in  the  past  been  generally  infested,  and  in 
some  sections  the  moth  has  been  very  numerous  indeed,  the 
good  condition  îndicated  by  this  report  is  remarkable. 

The  entire  city  had  a  tree-to-tree  examination  in  1895, 
and  was  quite  thoroughly  burlapped  in  1894  and  1895  ;  but, 
as  Chelsea  is  immediately  adjacent  to  Everett  and  quite  near 
ilalden,  it  is  to  be  expected  that  caterpillars  will  be  carried 
there  through  the  ordinary  channels  of  traffic  and  travel  so 
long  as  thèse  cities  remain  uncleared. 

Danvers. 
Gypsy  moths  hâve  not  been  found  in  Danvers  within  the 
past  three  years.  The  places  formerly  infested  hâve  been 
examined  ;  but,  on  account  of  the  traffic  between  it  and  the 
infested  towns  and  also  between  it  and  Boston,  another  in- 
spection soon  is  désirable. 
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Everdi. 
Mobt  of  the  trees  în  Everett  were  burlapi>eà  in  11 

the  btirliiij?*  atteiuled  ;  although  ihe  moths  are  still 
difeitnbutc^d  througb  the  cîty,  considérable  progress  h 
made  aince  1890.  In  that  jear  4(}2,477  cater]HlUii 
tîiken  under  the  burlap.  In  1897  only  152,202  wen 
în  the  same  maoner.  A  thorcmgh  iiiî^pt^ction  of  t 
i^bouki  lîow  be  made,  and  ail  the  eggs  killed  before  h 
time. 

Lexington, 

The   colonicïi    formerly    known   in    East   Lexingt,< 
Lexington  Centre,  ou  !>otli  »ides  of  Massachusetts  A 
are  no^^  appareutly  extermînated-     This  apiJears  to 
alsu  of  th^  scatteri?d  colonies  on  the  farma,  for  in  i 
thèse  no  caterpillars  hâve  l>een  fouud  during  the  m 
Ouiv   3    caterpillars    hâve    beeu    funnd    on    Massac 
avenue   durîng  the  sumnier,   where    formerly   manj 
sandsa  wi^re   found.     The   hirge    woodland   colonies 
ea^tern  part  of  the  town,  formerly  so  badly  mfest 
now  în  far  hetter  condition.     One  tract  of  about 
acres  bus  been  eut  off  by  the  owners  and  btirued  c 
your  agentî*.     No   caterpillar»   hâve   been  found   si 
this  tract,     Much  of  the  adjacent  woodlaud,  whieh 
past  bas  been  considerably  infested,  haa  î>een  burne 
by  forcit  tires,     Infested  portions  of  this  woodlan 
boen  bnriapped  and  inspeeted  during  the  sumnier, 
nearly  ail  of  theni  but  few  caterpillars  bave  l>een 
The  ikll  inspection  bas  revealed  but  few  egg-clusters. 
one  of  the  large  wood  colonies  in  the  north  of  Lie 3 
bas  been  found   infested  this  year,  and  in  that  on 
eaterpillars  were  killed  on  a  few  trees. 

The  town  had  a  tree*to-tree  inspection  in  189*^ 
that  tînîe  ail  the  colonies  whieh  had  not  then  been 
niîoated  liave  been  very  carefully  worked, 

Linmln. 

July  13,  1897,  a  colony  was  reported  froni  Lînco 
was  situât ed  less  than  a  mile  froni  the  boundary  of  \\i 
the  nearest  town  în  the  infested  région  as  heretofare  \ 


Digitized  by 


Google 


THE  INFESTED  REGION. 


33 


Hère  the  caterpillars  had  aiready  stripped  the  trees  on  aboot 
a  haif  acre  of  ground  in  the  edge  of  a  strip  of  woodland, 
and  many  were  travelling  north  and  east  across  a  grass- 
grown  field,  eating  the  grass  as  they  went.  The  owner, 
seeiûg  thei*e  were  two  or  three  caterpillars  on  each  stalk 
of  grass,  immediately  eut  it  and  saved  part  of  the  crop. 
The  owner  of  the  woodland  set  men  at  work  gathering 
the  caterpillars  and  pupœ  in  baskets,  and  buming  them  in 
fires  built  for  that  purpose.  Your  agents  were  soon  on 
the  ground,  and  began  destroying  the  caterpillars  with  the 
cyclone  bumer.  They  were  swept  and  shaken  from  the 
trees  -and  bumed,  until  few  could  be  found  in  the  centre 
of  the  colony.  In  the  meantime,  those  in  the  field  had'left 
the  grass  as  soon  as  it  began  to  dry  in  the  sun,  ftnd,  crossing 
the  field,  swarmed  into  the  trees  and  undergrowth  on  a 
wooded  hillside.  Hère  their  progress  was  arrested  by  the 
cyclone  bumer. 

An  inspection  of  the  country  in  the  vicinity  was  begun 
in  August.  As  the  colony  was  near  the  southern  boundary 
of  Lincoln,  the  northem  part  of  Weston,  which  adjoins 
Lincoln,  was  înspected,  but  no  indications  of  the  moth 
were  found  there.  In  a  later  inspection  of  the  territory 
immediately  about  the  colony  a  few  egg-clusters  were  found 
just  over  the  Lincoln  line  in  Weston.  Continued  inspec- 
tion has  enlarged  the  known  area  of  the  colony,  and  it  is 
DOW  known  that  the  moths  are  scattered  half  a  mile  to 
the  north  and  east  from  the  centre.  This  inspection  was 
brought  to  a  close  by  the  cessation  of  field  work  in  Decem- 
ber,  and  should  be  finished  as  soon  in  1898  as  the  weather 
conditions  will  permit.  The  vast  number  of  caterpillars 
found  hère,  their  distribution  over  so  large  a  territory,  and 
other  signs  of  long  occupation,  ail  indicate  that  the  colony 
has  been  established  for  several  years.  The  owner  of  the 
infested  property  has  lived  in  Cambridge  during  the  winters, 
and  has  driven  back  and  forth  in  the  summers  when  the 
gypsy  moth  was  most  numerous  in  that  city.  In  ail  prob- 
ability  this  colony  was  established  at  that  time,  or  before  the 
work  of  exterminating  the  gypsy  moth  was  begun.  The 
situation  of  the  colony  at  some  distance  from  the  main  road 
explains  why  it  was  not  found  in  the  roadside  inspection  of 
Lincoln  made  some  years  ago.     Had  it  been  possible  earlier 
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to  niake  a  tH^e-to-tree  îtîspectîon  of  Lincoln  and  the  other 
towïi.^  urùtnid  tlin  butnidary  of  the  infested  région,  this 
mloûy  would  long  sinee  hâve  been  discovered. 

Zynn. 
ProvîiniM  to   IHVl   more  than  1,200  estâtes  in  the  city 
proper  hatl  hoeti  found  infcsted;  but  thls  year  7  caterpîllars, 
found  on  ^ev^n   widcly  sc^iftered  trees,   a  few  caterpillars 
kiUed  in  anothrr  localitv  and  a  few  eo^sr-clusters  found  in 
the  fhU  liisjHHlîon,  t'nn??titate  ail  the  finds  recorded.     The 
knovni  colonic^i^  în  tlici  Lynn  woods  hâve  been  very  much 
împroved  in  condition,  antl  some  of  them  hâve  been  nearly 
if  iiot  quite  externiinated  thig  year.     The  chief  difficulty  in 
externiioiiting  the  motli  troni  this  great  forest  park  is  that  it 
in  not  advisiahle  to  u^e  tht*re  those  drastic  and  sweeping 
meiiHurcis   whicîi   an;    yo    effectuai    in   woodland    colonies. 
Xevêi-thele^s,  as  ihv   inotht^  are   decreasing  year  by  year, 
ît  È^eems*  probable  that  they  can  be  externiînated  from  the 
Lynn  woods  by  the  metbnds  now  in  use,     Owîng  to  a  lack 
of  ineans,  a  large  portion  of  this  woodland  has  not  been 
exaniîned  tbr  j^evernl  year;^.     Although  no  colonies  are  known 
in  tliat  i^ortiun,  îts  ncarness  to  the  badly  infested  Saugus 
wornU  oiiikeM  ît  probable  that  small  colonies  will  be  found 
therc  011  îïii^pectîon. 

Lt/nnfidd. 
Ali  the  coloniea  discovei-ed  in  1891-92  in  the  orchards 
and  along  the  roads  of  Lynnfield  were  exterminated  three 
years  ago,  A  liiter  ins*i>ectîon  of  the  woods  resulted  in  the 
disciîvery  of  a  eous^idenible  number  of  large  and  dangerous 
t^olonie^.  The  work  of  the  last  three  years  has  much 
rediiced  the.se  colonies,  and  some  of  them  now  appear  to  be 
ext^miiiiated.  This  h  true  also  of  one  discovered  in  the 
woodî*  of  northern  Lynntit*ld,  near  the  Reading  line,  in 
l81Hj.  Two  colonies  récent ]y  found  on  the  roads  hâve  been 
carefiilly  workcd  this  year,  but  will  need  to  be  watched  for 
at  least  two  ^eni^^ons,  Thcre  were  found  under  the  burlap  in 
Lynntîeld,  în  1896,  15,084  caterpillars  and  22,022  pupae;  in 
1^117  Ihe  burlapping  was  more  extended,  but  only  194  cater- 
pillars and  81  pupte  were  found. 
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MaJden. 

It  was  reported  in  1896  that  for  several  years  very  little 
înjury  had  been  done  by  the  gypsy  moths  to  the  foliage  in 
Malden.  Still  less  injury  was  done  in  1897,  but,  as  only  a 
small  portion  of  the  city  was  burlapped,  the  moths  increased 
în  number  considerably  during  the  summer.  Most  of  the 
city  was  rapidiy  gone  over  in  the  fall,  and  ail  the  eggs  seen 
în  this  rapid  inspection  were  destroyed.  Although  the  eggs 
are  not  now  very  numerous  anywhere,  the  city  is,  as  last 
year,  generally  infested,  and  it  is  probable  that  no  advance 
toward  extermination  has  been  made  in  Malden  by  the  work 
of  this  season.  Situated  in  the  centre  of  the  infested  région, 
Malden  has  been  perforée  neglected.  Most  of  the  trees 
should  be  burlapped  in  1898,  and  everything  possible  should 
now  be  done  to  exterminate  the  moth  there,  as  otherwisc  it 
cannot  be  prevented  from  spreading  into  the  neighboring 
towns. 

3Ia7*blehead. 

The  gypsy  moth  has  been  found  in  1897  in  only  one  local- 
îty  in  Marblehead.  This  colony  was  mentioned  in  the  last 
annual  report.  AU  eggs  which  could  be  found  were  de- 
stroyed in  the  spring.  The  eggs  were  distributed  along  a 
stone  wall  overgrown  with  underbrush,  and  a  few  caterpillars 
hatched  from  scattered  eggs  in  the  wall  and  from  eggs  hidden 
in  hoUow  trees.  The  undergrowth  along  the  wall  was  then 
burned  and  the  trees  burlapped.  Only  two  egg-clusters  were 
found  in  the  fall.  The  entire  town  had  a  tree-to-tree  inspec- 
tion in  1896-97,  It  now  needs  an  occasional  inspection  to 
prevent  its  becoming  reinfested. 

Medford. 

Medford,  where  the  moth  was  first  introduced  into  this 
country,  is  situated  near  the  centre  of  the  infested  district, 
and  is  now,  as  in  1891,  the  place  most  infested  of  ail  the 
région .  The  centre  of  infestation ,  however,  has  changed  from 
the  residential  and  busine^^s  portion,  in  which  much  restric- 
tive work  has  been  done,  to  the  woodlands  of  the  Middlesex 
Fells.     There  the  moth  has  hardly  been  held  in  check  by  ail 


Digitized  by 


Google 


36  THE  GYPSY  MOTH. 

the  work  which  could,  ander  the  circumstances,  be  done. 
More  egg-clusters  still  remain  there  than  are  to  be  foand 
anywhere  else  îd  the  infested  région.  Those  sections  of  the 
city  where  the  moths  were  known  to  be  most  numeroos,  in- 
clading  the  Middlesex  Fells  colonies,  were  burlapped  in  the 
spring.  Thèse  burlaps  were  as  well  attended  as  could  be 
expected  by  the  twenty-five  men  allotted  to  Medford.  Al- 
though  the  work  done  during  the  sommer  fiiiled  to  hold  the 
moth  in  check  in  the  woods,  it  kept  the  borders  of  the  wood- 
land  roads  quite  clear  from  the  pest,  and  there  were  only  two 
or  three  localities  where  the  trees  were  stripped.  The  con- 
centration of  nearly  three-fourths  of  the  entire  force  in  thèse 
woods  during  October  and  November  bas  made  it  possible  to 
put  them  in  better  condition  than  they  otherwise  would  hâve 
been,  but  there  are  several  colonies  in  which  the  eggs  on  the 
trees  hâve  not  yet  been  destroyed.  Thîs  work  and  that  of 
preparing  the  woodland  colonies  for  the  work  of  next  sum- 
mer  would  employ  100  men  fix)m  Jan.  1,  1898,  to  the  hatch- 
ing  season,  while  burlapping,  spraying,  egg-killing  and  other 
absolutely  necessary  work  would  keep  them  very  busy  for 
the  remainder  of  the  year. . 

Mdrose. 
The  northem  half  of  Melrose  was  burlapped  in  1896  and 
1897,  Few  caterpillars  were  found  in  1897.  South  of  the 
centre  of  the  town  no  work  was  done  in  1896,  except  an  in- 
spection of  the  resîdential  part  in  the  fall.  This  part  of  the 
town  was,  however,  burlapped  in  1897.  It  was  found  that 
the  number  of  the  moths  had  încreased  considerably,  espe- 
cially  in  the  woodlands  near  the  Malden  lîne  ;  but  their  num- 
ber was  greatly  reduced  by  the  work  of  the  burlap  season. 
Effective  work  was  done  in  several  colonies  in  that  part  of 
Melrose  which  is  located  in  the  Middlesex  Fells  réservation, 
and  on  the  later  inspections  of  the  burlaps  few  caterpillars 
were  found.  The  gênerai  condition  of  the  town  is  now  better 
than  in  any  pi*evious  year.  In  many  of  the  places  now 
marked  as  infested  only  single  caterpillars  were  taken.  The 
position  of  the  town,  lying,  as  it  does,  with  the  badly  in- 
fested woods  of  Saugus  on  the  east,  Malden  on  the  south  and 
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tfae  Middlesex  Fells  on  the  west,  will  render  it  impossible  to 
keep  the  moths  out  so  long  as  they  are  numerous  in  the  ad- 
jacent woodlands. 

NaharU. 

No  gypsy  moths  hâve  been  found  in  Nahant  for  more  than 
two  years. 

Peabody. 

The  gypsy  moth  is  believed  to  be  exterminated  from  ail 
the  old  infested  locaUties  in  the  centre  of  Peabody,  and  in 
only  three  of  the  woodland  colonies  hâve  moths  been  found 
this  year.  In  one  of  thèse,  1  Caterpillar  was  found  ;  in  an- 
other,  only  2.  The  third — ^the  large  woodland  colony  in 
the  vîcinity  of  Spring  Pond  which  has  been  so  badly  infested 
în  years  past  —  appears  now  to  be  cleared  of  the  moth  ;  but, 
on  account  of  its  extent,  and  the  fact  that  caterpillars  were 
found  there  this  year,  it  must  be  carefully  watched  for  at 
least  two  years.  In  1896, 129,408  caterpillars  and  379  pupœ 
were  taken  there;  in  1897,  only  458  caterpillars  and  14 
pupœ  were  taken.  In  the  summer  a  côlony  was  found  in  the 
central  part  of  the  town,  which  had  become  infested  sinoe 
any  work  had  been  donc  there.  This  colony  has  since  been 
cleaned,  but  will  require  carefiil  watchîng  another  year. 

The  réduction  in  the  number  of  the  différent  forms  of  the 
moth  found  in  Peabody  indicates  that  a  great  improvement 
has  been  made  in  the  town. 

Reading. 

In  1896  no  living  form  of  the  moth  was  found  in  Reading, 
but  in  the  winter  of  1896-97  one  hatched  egg-cluster  and  one 
dead  pupa  were  found  on  a  farm  north  of  the  centre  of  the 
town.  This  place  was  burlapped  in  the  summer  of  1897, 
and  10  caterpillars  and  13  pupœ  were  found  there.  No  form 
of  the  moth  was  found  elsewhere  in  Reading. 

Révère. 

The  only  considérable  tract  of  woodland  in  Révère  adjoins 
Malden  and  Saugus,  and  is  situated  near  Franklin  Park. 
This  tract  had  never  been  thoroughly  worked  over  until 
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1897,  and  it  whm  hère  thut  mmt  of  the  motha  fonni 
killetL  Theee  wtiods  liecamc!  bilcjsted  beeause  of  thei 
oess  to  infeî^ted  woods  just  orer  the  Une  îd  Sauguis  an 
den.  FauIv  în  the  sea^un  thtn  tnu-t  wa^  looked  over 
contîiiderahle  portion  uf  the  undt?rl)nish  eut  out  and  h 
The  trees  were  hurla] >|>ed  ïuid  attended  throagh  the  eu 
Although  the  towD  haa  had  no  inepeetîon  during  t 
wînter  or  ^priug  for  ?*evenil  yeam,  most  of  the  resî 
porlîon,*^,  îïirludhîg  ail  the  kuown  co louiez  outside 
woodlaiid  t>cfore  riientioued,  were  gone  over  eitlier  h 
or  1H1H>,  aiitl  for  three  year^  uearly  ail  the  trees  ir 
hâve  heeu  burlapped  eadi  siimmer  and  well  attended, 
it  haâ  lM*en  kept  in  exeelleut  condition  ;  but  itis  situa 
close  to  the  central  inlested  towns,  and  thoasiandâ  of 
travel  from  thpm  to  the  Révère  beaches  during  the  su 
On  this  account  the  niotli  wlll  |>robabIy  bc  fouud  în 
80  long  m  the  central  towns  continue  to  lie  infeâted. 

Ail  but  two  of  the  old  colonies  in  the  businesîi  and  resi 
part  of  Salem  apfiearto  hâve  been  extermioaled.     In 

thèse  colonies  ail  the  cggs  which  %vere  found  in  the 
of  1H964*7  were  destroyed.  In  the  mimnier  of  ISi^^K 
pillars  were  taken  hère*  In  the  fall  insi^ction  tw 
clugtterë  were  fonnd  in  the  other  cohin y . 

In  the  Salem  pastures  many  colonies  of  g3i>^y  niotl 
former ly  been  found.  The  végétation  on  thîs  tract  c 
largely  of  red  cedar  inter^persed  with  hard-wood  tre 
the  groiuHl  is  overgrown  with  barberr}-  buahes  and  , 
Juniper.  The  dens^ity  of  thi,^  growth  renders  a  th 
search  for  eggs  impossible,  but  the  young  caterpilb 
readil}^  be  foiuid  on  the  low  folîage,  A  search  of 
portion  of  the  pastures  wm  made  during  the  sprir 
wherever  caterpillars  were  found  inost  of  the  trees  w 
and  the  ground  and  undergrowth  biiriied  orer  wi 
Apparently  this  has  exteruiinated  the  cater|nllars  fro 
of  thèse  paMure  colonie.^  ;  lait  thîï^  région  will  need  a 
watching  for  eome  yeara, 

IMost  of  the  dirteî^nt  forms  of  the  oioth  found  în  S 
1897  were  talsen  in  the  pa$tures< 
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Sattgus. 
In  years  past  a  number  of  moth  colonies  hâve  been  found 
in  the  villages  of  Saugus  and  along  the  roads.  Thèse  were 
worked  and  closely  watched  for  two  or  three  years.  A  later 
diseovery  of  the  woodland  colonies  made  it  necessary  to  dévote 
to  the  woodland  much  of  the  time  formerly  given  to  the  vil- 
lages. Nothwithstanding  the  best  use  that  could  be  made  of 
that  part  of  the  appropriation  which  could  be  apportioned  to 
Saugus,  the  woodland  colonies  hâve  been  extending  until 
1897,  when  the  exigencies  of  the  work  necessitated  the  mass- 
îng  of  about  one  hundred  men  in  Saugus  for  several  months. 
Nearly  ail  of  the  infested  woods  were  cleared  of  underbrush 
and  the  dead  trees  eut  out.  In  some  of  the  worst  colonies 
the  live  trees  were  thinned  out  ;  in  others,  the  owners  eut 
the  wood  and  the  ground  was  then  cleared  and  bumed  over. 
Most  of  the  colonies  were  thoroughly  burlapped.  This  bur- 
lapping  was  followed  up  during  the  summer,  with  the  resuit 
that  the  moths  are  now  nearly  exterminated  from  several  of 
thèse  colonies,  and  the  improvement  in  the  condition  of 
nearly  ail  of  them  is  remarkable.  For  example,  in  the  five 
worst  colonies  437,150  egg-clusters  laid  in  1896  and  only 
40,457  egg-clusters  laid  in  1897  were  taken.  There  is  a 
portion  of  the  Saugus  woodland  which  has  not  been  inspected 
for  years.  This  should  be  inspected  during  the  winter  of 
1897-98,  and  any  colonies  found  should  be  cleared  up  and 
thoroughly  worked.  Another  year  of  such  work  as  has  been 
done  in  Saugus  in  1897  should  bring  ail  the  large  colonies 
which  hâve  been  worked  this  year  very  near  to  extermination. 

Somerville. 
The  good  condition  of  Somerville,  as  reported  last  year, 
has  been  maintained  and  somewhat  improved  so  far  as  the 
known  colonies  are  concemed.  There  are  a  few  localities  in 
which  the  moth  still  hangs  on.  Only  1,047  caterpillars  were 
taken  in  the  city  m  the  summer  of  1897.  On  account  of  the 
proximity  of  Medford,  Somerville  must  be  carefully  watched 
and  inspected  to  prevent  reinfestation. 
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Stoneham. 

The  village  of  Stoneham  was  well  burlapped  during  the 
sammer.  Onlj  a  few  scattered  caterpillars  were  found  hère 
and  there,  except  in  one  or  two  localities,  where  a  few  more 
were  found. 

This  distribution  of  single  caterpillars,  which  has  been 
made  known  by  the  use  of  burlaps  during  the  summer,  shows 
that  the  Middiesex  Fells  région  is  a  source  from  which  towns 
near  by  become  reinfested.  That  portion  of  the  Middiesex 
Fells  which  is  included  in  Stoneham  has  never  been  seriously 
infested,  except  in  the  south-eastem  corner  of  the  town. 
Several  large  colonies  hâve  been  found  in  past  years  in  the 
vicinity  of  the  Langwood  Hôtel,  and  near  the  Melrose, 
Malden  and  Medford  Unes.  Several  hâve  been  exterminated 
and  others  greatly  improved  in  1897. 

Swampsœtt. 
A  few  moths  hâve  been  found  this  year  in  three  localities 
not  far  from  the  beach.  The  northeiii  portion  of  the  town, 
which  ÏB  more  or  less  wooded  and  similar  in  appearance 
and  végétation  to  parts  of  Salem  pastures,  has  never  been 
thoroughly  treated  until  within  a  year.  In  the  spring  of 
1897  the  trees  in  this  section  were  thinned  out,  the  under- 
growth  eut,  and  where  the  caterpillars  appeared  later  the 
ground  was  burned  over.  Since  then  few  caterpillars  hâve 
been  taken  except  in  one  locality,  which  should  be  care- 
faUy  watched.  AU  but  one  of  the  known  colonies  were 
inspected  in  the  fall  and  no  egg-clusters  were  found. 
Another  tree-to-tree  inspection  would  doubtless  so  com- 
plète the  extermination  of  the  moth  from  Swampscott  that 
only  an  occasional  examination  would  thereafter  be  needed. 

Wàltham. 
In  the  only  colony  known  to  exist  in  Waltham  in  1896  a 
few  caterpillars  appeared  in  the  spring  of  1897.  This  was  a 
large  woodland  colony,  and  was  carefuUy  looked  after  dur- 
ing the  summer.  A  search  of  the  entire  residential  part  of 
the  city  was  conducted  early  in  the  fall,  but  no  eggs  were 
found. 
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Wàkefiéld, 

In  1896  the  namber  of  known  colonies  in  Wakefield  had 
been  reduced  to  five.  In  1897  no  moths  were  found  in  two 
of  thèse,  but  one  of  the  colonies  in  Saugus  woods  has  ex- 
tended  over  the  Une  into  Wakefield,  and  some  thousands 
of  caterpillars  were  taken  there. 

As  ail  the  old  colonies  in  the  central  and  northem  part 
of  the  town  had  been  exterminated  some  years  since,  there 
has  been  very  little  work  donc  there  since  1894,  when  a 
tree-to-tree  inspection  of  the  whole  town  was  made.  An 
examination  of  the  centre  of  the  town  was  made  by  one 
nian  in  November,  1897,  and  two  egg-clusters  were  found. 

Watertown. 
The  last  inspection  was  begun  hère  in  1896  and  finished 
in  1897,  when  one  small  colony  was  found.  This  will  re- 
quire  to  be  watched  another  year.  Outside  of  this  colony 
the  moths  were  found  in  Mt.  Aubum  cemetery  only,  which 
is  partially  in  Cambridge. 

Winchester. 
In  the  residential  and  business  portions  of  Winchester 
few  gypsy  moths  were  found  in  1897.  In  many  of  the 
village  estâtes  that  hâve  been  foimd  infested  ihis  year, 
only  one,  two  or  three  caterpillars  bave  been  found.  The 
caterpillars  hâve  been  most  numerous  on  the  farms  in  the 
outskirts  of  the  town,  especially  in  the  orchards  and  woods 
in  the  western  and  southem  sections,  adjoining  Lexington, 
Arlington  and  Medford.  The  worst  infested  of  thèse  wood- 
land  districts  were  cleared  of  underbrush  in  the  winter  of 
1896-97  and  the  following  spring,  and  burlapped.  In  two 
or  three  of  the  colonies  large  numbers  of  the  caterpillars 
were  killed,  and  the  numbers  of  the  moths  greatly  reduced, 
80  that  now  very  few  eggs  can  be  found  there.  In  other 
colonies  where  many  caterpillars  were  killed  in  1895-96 
very  few  were  found  in  1897.  In  one  of  the  worst  colonies 
33  acres  of  woodland  were  eut  by  the  owners  and  the 
underbrush  was  bumed.  Wherever,  in  this  tract,  cater- 
pillars were  found  in  the  spring,  the  ground  and  sprouts 
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were  bumed  over,  and  no  évidence  of  the  moth  has  been 
diseovered  on  this  ground  since.  In  another  colony,  in 
which  caterpiliars  bave  been  abundant  during  the  past  two 
summers,  your  agents  eut  off  the  wood  from  about  ten 
acres.  The  ground  hère  was  burned  over  wherever  cater- 
piliars appeared  in  the  spring,  and  only  two  egg-clusters 
hâve  been  found  in  this  lot  since  the  buming.  In  the 
south-eastem  portion  of  the  town,  bordering  on  the  Middle- 
sex  Fells  réservation,  is  a  tract  of  farm  land  where  there 
hâve  been  strips  of  badly  infested  woodland.  Most  of  this 
was  eut  or  cleared  up  in  the  spring  of  1897,  and  vast  num- 
bers  of  the  eggs  were  destroyed  by  fire.  This  work  and 
the  burlapping  of  the  summer  has  greatly  i^educed  the 
moths  in  this  section  and  prevented  their  distribution  to 
other  parts  of  the  town. 

Although  Winchester  has  been  more  carefully  examined 
during  the  burlap  season  than  last  year,  the  number  of  cater- 
piliars killed  was  much  smaller.  The  numbers  killed  were 
as  follows:  in  1896,  243,639  ;  in  1897,  130,221. 

Most  of  Winchester  has  been  inspected  quite  thoroughly 
within  three  years,  either  in  the  burlapping  season  or  during 
the  fall,  winter  and  spring. 

As  a  whole,  Winchester  is  now  in  better  condition  wîth 
regard  to  the  gypsy  moth  than  it  has  been  at  any  time  dur- 
ing the  past  few  years. 

Winthrop. 
AU  the  colonies  in  Winthrop  in  which  any  form  of  the 
moth  was  found  in  1896  were  burlapped  in  1897.  Thetrees 
were  climbed  and  carefully  inspected.  Only  23  caterpiliars 
and  3  pupee  were  found.  An  inspection  of  the  infested  locali- 
ties  was  made  when  the  burlap  was  taken  off,  but  no  eggs 
were  found.  The  entire  town  was  very  thoroughly  inspected 
in  1896,  and  nearly  ail  the  trees  in  the  town  were  burlapped 
for  three  years  in  succession.  The  results  reached  are  largely 
due  to  a  libéral  use  of  burlap.  The  moth  appears  to  be 
nearly  exterminated  from  Winthrop,  but,  as  there  is  much 
driving  there  during  the  summer  from  Malden,  Medford  and 
other  infested  towns,  it  is  probable  a  few  caterpiliars  will  be 
distributed  there  annually  so  long  as  they  are  to  be  found  in 
numbers  in  thèse  central  towns. 
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Wbbum. 
In  the  residential  and  business  parts  of  Woburn  only  a  few 
scattcring  caterpillars  were  found  hère  and  there  during  the 
summer  of  1897,  with  the  exception  of  two  loealities,  where 
new  colonies  were  discovered  in  the  spring  about  the  time 
-the  eggs  were  hatching.  Thèse  colonies  were  thoroughly 
treated  by  fire  and  foUowed  up  by  burlapping.  Another 
season  they  will  require  only  careful  watching  and  burlap- 
ping. On  account  of  the  discovery  of  thèse  colonies,  the 
number  of  caterpillars  taken  in  Woburn  this  year  was  prac- 
tically  the  same  as  the  number  taken  last  year.  In  the  wood- 
land,  in  the  south-west  corner  of  the  city,  where  the  largest 
colonies  of  the  moth  had  been  found  in  past  years,  the  cut- 
ting  and  burning  of  infested  wood  and  brush  hâve  been  ex- 
tended  to  the  Winchester  line.  No  moths  hâve  been  found 
on  this  tract  since.  Two  wood  lots  near  the  Lexington  line 
hâve  also  been  eut,  and  no  doubt  this  and  other  measures 
will  eventually  resuit  in  the  extermination  of  the  moth  in 
that  section.  The  single  isolated  caterpillars  found  indicate 
that  they  hâve  been  redistributed  in  Woburn  during  the  past 
summer  by  such  means  as  originally  infested  the  town.  If 
the  moths  can  now  be  exterminated  from  the  badly  infested 
centres  in  the  inner  towns,  which  are  now  reinfesting  Woburn 
and  the  other  outer  towns,  there  will  be  no  difBculty  in 
clearing  Woburn  of  the  gypsy  moth  within  a  short  time. 

The  Increase  of  the  Moth  in  the  Central  Woodlands. 

It  becomes  necessary  now  to  revert  to  the  history  of  the 
efforts  to  exterminate  the  gypsy  moth  in  former  years. 

In  1892  your  committee  ascertained,  and  then  duly  re- 
ported,  that  at  least  400  acres  of  central  woodland  were 
known  to  be  more  or  less  infested  by  the  gypsy  moth,  and 
asked  for  means  sufficient  to  stamp  out  the  moth  from  thèse 
forested  tracts.  Furthermore,  your  committee  predicted 
that,  in  case  sufficient  appropriations  were  not  granted, 
there  would  be  great  danger  that  the  insect  might  extend 
its  hold  in  thèse  woodlands,  with  the  resuit  that  it  might 
be  much  more  difficult  to  secure  its  extirpation.  Means 
adéquate  for  the  purpose  were  not  then  nor  afterwards 
granted. 
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Yoar  committee  has  from  year  to  year,  as  in  daty  bound, 
reported  that  an  alarming  increase  and  spread  of  tbe  moth 
was  progressing  in  thèse  woodlands,  in  spite  of  ail  the  work 
that  could  be  done  to  cbeck  it  with  manifestly  însufficient 
appropriations. 

In  1895  your  committee  asoertained  and  duly  reported 
that  the  forest  infestation  of  1892  (400  acres)  had  increased 
to  3,000  acres.  The  increased  appropriation  granted  in 
1895  made  possible  the  cleaning  up  of  a  small  part  of 
thèse  woodlands;  but,  as  the  appropriation  was  greatly 
reduced  and  delayed  again  in  1896,  much  of  the  advan- 
tage  gained  by  the  work  done  in  1895  was  lost.  At  least 
2,000  acres  of  thèse  woods  were  found  in  the  winter  of 
1896-97  to  be  in  a  worse  condition  than  ever  before,  Had 
this  increase  and  spread  been  allowed  to  go  on  in  1897,  no 
doubt  the  cost  of  the  necessary  exterminât!  ve  work  in  thèse 
woodlands  in  1898  would  bave  been  greater  than  that  of 
handling  the  colonies  in  ail  the  rest  of  the  infested  région, 
and  in  fact  greater  than  any  annual  appropriation  which  has 
thus  far  been  granted. 

MeTHODS   or  EXTBBMINATION    IN   WoODLANDS. 

It  was  long  since  proved  that  the  gypsy  moth  could 
readily  be  exterminated  from  open  and  cultivated  lands, 
orchards  and  shade  trees;  it  has  now  been  abundantly 
shown  that  it  can  be  exterminated  from  the  woods.  In 
forest  park  lands,  where  it  is  not  advisable  to  eut  away 
or  bum  trees,  shrubbery  and  vines,  progress  has  been 
necessarily  slow  ;  but  in  ordinary  woodland  extermination 
has  progressed  more  rapidly.  In  some  cases  the  wood  was 
eut  off  by  the  owner,  and,  after  undergoing  a  sufficient 
quarantine,  was  marketed  by  him.  The  brush  was  then 
bumed,  the  land  cleaned  up  and  the  ground  bumed  over. 
In  other  cases,  where  the  land  was  sparsely  wooded  and 
more  or  less  grown  up  to  underbrush,  it  was  cleared  and 
burned  over.  Where  the  land  was  valuable  for  prospective 
building  purposes,  it  was  bumed  over  and  nearly  cleared, 
leaving  a  few  of  the  finer  shade  trees  only,  thus  greatly 
reducing  the  number  of  trees  to  be  afterwards  burlapped 
and  inspected.     In  other  cases  the  number  of  trees  was 
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reduced  by  cutting  out  only  the  worthless  trees,  and  the 
ground  cleaned  up  by  removing  and  burning  the  under- 
brush.  In  certain  colonies  where  the  moth  had  appeared 
in  many  thoasands,  the  eggs  on  the  trees  were  destroyed 
and  the  ground  bumed  over  with  oil,  Later  the  trees  were 
banded  with  Raupenleim,  to  prevent  the  caterpillars  ascend- 
ing,  and  the  few  caterpillars  which  hatched  from  the  eggs 
remaining  on  the  ground  were  thus  starved.  Any  one  of 
thèse  methods  will  bring  about  extermination ,  if  supple- 
mented  by  such  others  as  can  be  used  to  the  best  advantage. 
Extermination  hère,  as  elsewhere,  must  be  verified  through 
several  years  by  a  thorough  search  in  the  summer  for  the 
caterpillars  and  in  the  winter  for  the  eggs  of  the  moth. 

The  Progbess  of  Extermination. 
Ail  practical  entomologists  who  hâve  followed  the  work  of 
extermination  for  the  past  six  or  seven  years  are  now  con- 
vinced  that  the  gypsy  moth  can  be  exterminated,  and  that  its 
extermination,  under  the  présent  methods,  is  only  a  question 
of  time  and  adéquate  appropriations.  People  who  hold  op- 
posite opinions  seem  to  be  impressed  by  the  belief  that  the 
gypsy  moth  is  generally  distributed  over  the  whole  so-called 
infested  territory  of  more  than  200  square  miles.  This,  em- 
phatically,  is  not  the  case,  nor  has  it  ever  been  the  case. 
Outside  the  central  towns  the  moth  is  found  only  in  isolated 
swarms  or  colonies,  separated  by  wide  intervais  of  uninfested 
ground.  In  fact,  the  greater  part  of  the  région  called  in- 
fested has  never  been  învaded  by  the  moth.  For  this  reason 
it  îs  never  necessary  to  make  a  careful,  thorough  search  over 
ail  the  territory  of  the  towns  in  the  infested  région,  for  the 
purpose  of  discovering  single  caterpillars  or  moths.  Such 
scrupulous  searching  is  essential  only  in  and  around  the 
known  colonies.  In  seeking  for  and  déstroying  the  moth  in 
thèse  colonies,  the  greater  part  of  the  appropriation  has  al- 
ways  been  expended,  and  must  always  be,  so  long  as  the 
moths  are  numerous.  But  tîiere  should  also  be,  from  time  to 
time,  a  rather  rapid  search  of  ail  the  région  between  the  col- 
onies. This  should  be  conducted  in  the  fall,  winter  and 
early  spring, — when  deciduous  trees  bear  little  or  no  foli- 
age, — to  provide  against  the  establishment  of  new  colonies. 
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Thi&  search  over  the  entire  cnuntry  is  what  h  ealle 
to-tree  exami nation,  and  la  made,  not  to  find  th<5  I 
pillar  or  the  last  moth,  but  to  tind  the  last  colany 
that  is  found,  car^tal  insipectionj  Imrning,  spray înc 
piug  and  other  nieans*  miiât  be  utUizâd  to  de&troj 
mot  h  in  that  local  îty. 

When  any  given  localhy  has  lieen  apparently  (x 
the  uioth,  extermination  therc  niuât  be  veritied  l 
examînations  for  a  term  o(  year^  l>etbre  it  caii  lie  î 
tively  annouuced. 

The  methods  now  in  uf»e  hiive  alwaya  extêrmii 
mot  h  whe rêver  they  hâve  becn  tbilowed  without  int 
for  a  rciLsomible  period*  A  personal  exam!aati< 
i-(ïlonte9  known  to  hâve  been  înfested  in  18 i* 7  Ica 
coïirluê^ion  that  mneh  more  progres^s  toward  extei 
has  been  made  this^  year  than  in  any  previoiis  ^eaao 
aide  the  Fella  région,  exeept  in  ^lalden  and  Med 
condition  of  nearl}'  ail  the  known  colonies*  bas  l*e€ 
iniproved  by  the  work  of  1807.  Agains^t  thb  favon 
ment  muiat  be  set  the  fact  tlmt  less  inspection  than 
lH>en  made  in  1897,  except  in  or  near  the  vieinii 
known  colonies,  The  reâidential  and  bu8inei4g  s* 
sevenil  of  the  onter  to wna  were,  however,  burlapp^ 
entirely  thiâ  year,  and  the  biirlap  earefully  inspectai 
reiîinlted  in  the  pieking  iip  of  a  stray  caterpillar  hère 
on  territory  not  lately  infested.  The  diseovery  of  3\ 
doesi  not  indicate  the  local  batchîng  of  even  a  ^h 
cluster,  but  rather  demonstratea  that  the  caterpil 
l)een  diaseininated  by  vehicles  and  pedestrifinë  \^ 
pûst  two  yeara  frooi  ihe  large  colonies  (especially  1 
land  colonies)  in  the  central  towns  into  territory  j 
cleared.  But,  it  may  be  asked,  why  was  not  the  m 
cated  from  thèse  central  woodlands  whlle  tlie  coloi 
were  still  small,  and,  tlierctbre,  ooniparatively  easv 
minute?  Thîs  was  not  done  tbr  the  reason  that 
could  be  attempted  there  were  dîscovered  in  the  \ 
of  the  outer  towns  largcr  colonies  which  were  then 
condition  than  were  those  in  the  inner  towns.  I 
enough  had  not  lieen  pi-ovided  to  attend  to  ail, 
necessary  to  attend  to  the  outer  towns  first,  on  i 
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their  position  near  the  border  of  the  înfested  région.  The 
first  duty  of  the  committee,  under  the  law,  was  to  **  prevent 
the  spreading"  of  the  gypsy  moth  ;  and  there  was  evîdently 
more  danger  then  of  the  moths  spreadmg  from  thèse  outer 
colonies  into  territory  outside  the  infested  région  than  there 
was  of  their  spreading  into  this  outside  territory  from  the 
forest  colonies  in  the  central  towns. 

In  summîng  up  the  progress  of  extermination,  it  may  be 
fairly  stated  that  in  the  outer  two-thirds  of  the  district 
known  as  the  înfested  région  there  remain  now  only  a  few 
known  colonies,  most  of  which  are  on  the  verge  of  extermi- 
nation. From  this  portion  of  the  infested  région  the  moth 
now  appears  to  be  almost,  if  not  quite,  exterminated. 

The  problem  of  extermination  is  now  eonsiderably  simpli- 
fied.  The  large  colonies  in  the  woodlands  of  the  outer 
towns  hâve  been  either  exterminated  or  so  reduced  that  their 
extermination  îs  a  matter  of  a  short  time.  Serions  danger 
from  this  source  of  the  conveyance  of  the  moth  into  towns 
beyond  the  border  of  the  infested  région  has  been  eliminated. 
It  is  true  that  the  large  woodland  colonies  in  the  Fells  are 
not  improved.  But  a  large  force  of  men,  which  has  hereto- 
fore  been  of  necessity  scattered  in,isolated  colonies  in  the 
outer  towns,  can  now  be  concentrated  nearer  the  centre  of 
the  infested  région,  in  the  Fells  and  Saugus  colonies,  and  in 
Malden,  Medford  and  Everett,  where  the  work  can  be  more 
economically  super vised  and  directed. 

Why  Larger  Appropriations  are  needed. 

As  it  has  been  already  stated  that  progress  has  been  made 
with  past  appropriations,  the  question  may  well  be  asked, 
Why,  then,  are  larger  appropriations  now  required?  It  may 
be  answered  in  brief  that  we  hâve  now  reached  a  time  when 
much  more  rapid  progress  must  be  made,  or  the  success  of 
the  whole  work  will  be  put  in  imminent  péril.  This  is  clear 
for  the  foUowing,  among  other  reasons  :  — 

1.  A  vast  amount  of  work  is  immediately  required  in  the 
central  woodlands,  where,  otherwise,  the  area  now  occupied 
by  the  moth  will  greatly  increase  each  year,  thereby  either 
greatly  increasing  the  final  cost  of  extermination,  or,  by  the 
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enormoas  expense  învolved,  compelling  the  abandonment  of 
the  whole  exterminative  work. 

2.  The  increased  danger  of  disseminating  the  moth,  dae 
to  the  constant  opening  to  travel  of  new  paths,  parkways, 
boulevards  and  trolley  Unes,  leading  into  and  through  thèse 
woodlands,  also  makes  immédiate  extermination  necessary 
there. 

3.  If  extermination  in  thèse  woodlands  is  to  succeed,  it 
must  be  begun  at  once,  and  on  a  large  scale.  The  work  must 
be  of  the  most  thorough  nature,  and  it  must  be  foUowed  up 
throughout  every  month  of  the  year. 

4.  Much  of  this  woodland  has  been  taken  for  metropolitan 
or  municipal  parks  ;  other  large  portions  are  highly  valued 
for  prospective  building  purposes.  While  cutting  and  burn- 
ing  ail  the  trees  on  thèse  forested  lands  might  be  in  the  end 
the  most  economical  course,  such  measures  need  hardly  be 
considered  in  the  case  of  public  parks;  there  less  drastic 
methods  are  recommended.  If  the  trees  are  to  be  generally 
preserved  there,  and  it  seems  that  they  must  be,  the  extermi- 
nation of  the  moth  from  thèse  lands  will  be  extremely  ex- 
pensive. With  larger  appropriations  in  the  past,  advantage 
could  hâve  been  taken  of  the  favorable  conditions  then  exista 
ing.  The  moth  could  hâve  been  readily  and  rapidly  exter- 
minated  from  the  colonies,  then  comparatively  very  small,  in 
the  central  woodlands,  and  thus,  of  course,  prevented  from 
spreading  over  the  large  tracts  it  now  occupies.  A  great 
deal  of  money  would  thus  hâve  been  saved  in  the  end. 

5.  The  réduction  of  past  appropriations  and  the  delay  in 
making  them  has  necessitated  a  répétition  of  merely  partial 
work  year  after  year  in  many  colonies,  deferring  their  exter- 
mination and  încreasing  its  ultimate  cost  three  to  ten  times. 
The  force  in  not  a  few  instances  has  been  compelled  to  skip 
from  one  part  of  the  territory  to  another,  much  as  if  a  fire 
department,  in  attempting  to  control  a  fierce  conflagration 
with  an  insuflScient  number  of  men,  should  run  about  from 
one  outbreak  to  another,  completely  subduîng  none.  Under 
this  policy  the  moth  has  increased  and  spread  in  every  place 
which  has  been  for  the  time  necessarily  neglected. 

6.  Expérience  demonstrates  that  the  moth  colonies  can- 
not  be  exterminated  in  détail.  On  the  contrary,  if  extermi- 
nation is  to  succeed,  every  eflbrt  must  be  made  each  year  to 
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exterminate  ail  thèse  colonies  simultaneously.  In  the  faU 
of  1897,  as  in  previous  years,  much  work  had  to  be  left  un- 
done,  in  order  that  the  niost  dangerous  colonies  might  be 
looked  to.  To  do  the  required  work  in  the  Middlesex  Fells, 
ît  was  necessary  td  neglect  for  two  months  ail  the  outer  and 
intermediate  colonies  in  two-thirds  of  the  infested  région. 
It  will  require  a  large  sum  of  money  to  thoroughly  inspect 
thèse  colonies,  and  destroy,  before  hatching  tinie,  the  few 
egg-clustera  still  remaining  there.  To  do  the  required  work 
in  the  generally  infested  central  woodland  and  residential 
territory  in  Medford,  Melrose,  Malden,  Everett  and  Saugus, 
with  portions  of  contiguous  towns,  will  cost  a  larger  sum 
than  has  hitherto  been  used  in  any  year  in  the  entire  infested 
territory. 

7.  The  moth,  within  the  last  three  years,  has  shown 
alarming  évidence  of  increased  vîgor  and  fertility,  and  has 
suffered  little  perceptible  check  from  its  parasitic  or  other 
natural  enemies.  Unless  the  moth  is  stamped  out  promptly, 
circumstances  favorable  to  its  still  further  increase  may  arise. 

8.  The  discovery  within  the  last  two  years  of  three  colo- 
nies of  the  moth  outside  of  what  has  been  known  as  the  in- 
fested région,  emphasizes  the  necessity  of  another  and  more 
thorough  examination  of  ail  the  towns  bordering  upon  it. 
If  an  undiscovered  extra  limitai  colony  has  already  become 
established  near  the  infested  région,  a  thorough  examination 
of  a  belt,  two  towns  wide,  outside  the  boundary  of  known 
infestation,  would  bring  it  to  light.  Such  an  inspection, 
covering  the  greater  part  of  1898  and  the  two  foUowing 
years,  ought  to  be  made.     Its  cost  would  be  heavy. 

Conclusion. 
If,  through  further  reduced  and  delayed  appropriations, 
the  moths  in  the  central  woodiands  should  be  allowed  to 
increase  m  numbers  and  spread  over  more  territory,  even 
though  they  might  be  so  well  held  in  check  there  as  for  a  time 
to  do  no  appréciable  injury,  it  would  be  but  a  few  years 
before  the  annual  cost  of  exterminative  work  in  the  woods 
alone  would  be  greater  than  ail  the  money  heretofore  ex- 
pended  in  the  entire  région.  It  must  be  borne  in  mind,  too, 
that,  îf  the  central  woods  are  now  to  be  cleared,  the  residen- 
tial parts  of  the  towns  and  cities  immediately  adjoining  thèse 
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woods  must  aiso  be  promptly  cleared  of  the  moth,  in  order 
that  infestation  may  not  be  carried  thence  agaiii  into  the 
cleared  areas  both  of  forest  and  open  country.  The  money 
which  has  been  thus  far  expended  in  the  extermination  of  the 
gypsy  moth  has  accomplished  much  by  protecting  the  or- 
ehards,  gardens  and  forests  of  the  infested  région,  and  pre- 
venting  the  spread  of  the  moth  throughout  the  State.  It  has 
ftimished  an  object  lesson  to  the  citizens  who  would  hâve  to 
deal  with  the  pest  should  the  Commonwealth  fail  to  support 
the  work.  But,  if  extermination  should  be  further  delayed 
by  insufficient  support,  the  money  already  expended  will 
hâve  been  thrown  away,  so  far  as  accomplishing  the  end 
in  view  is  concerned,  and  in  ail  probability  the  moth  will 
again  occupy,  not  only  the  région  from  which  it  has  been 
cleared,  but  in  due  time  the  entire  State  also,  from  which 
it  will  doubtless  spread  over  the  United  States. 

In  short,  the  situation  is  this  :  in  the  outer  towns,  where 
extermination  has  been  pushed,  it  has  succeeded;  in  the 
central  towns,  where,  because  of  insufficient  means,  sup- 
pression only  could  be  tried,  it  has  failed.  Not  only  has 
this  enforced  policy  of  mère  suppression  in  the  centre  re- 
sulted  in  failure,  but  it  has  also  allowed  the  moth  to  spread, 
thus  jeopardizing  again  the  outer  towns.  It  is  plain  that 
the  only  way  to  prevent  the  spread  of  the  moth  is  to  ex- 
terminate  it  from  the  land.  Further  appropriations  can  be 
justified  only  by  a  suprême  effort  to  exterminate.  No  further 
progress  in  extermination  m  toto  is  now  possible  with  an 
appropriation  of  less  than  $200,000.  With  the  large  num- 
ber  of  experîenced  men  now  available,  even  a  larger  sum 
could  be  used  to  advantage  in  1898.  It  would  be  better  to 
give  up  the  work  now  than  to  continue  it  with  insufficient 
appropriations,,  for  in  either  case  the  moth  will  eventually 
escape  and  spread  over  the  country.  If  Massachusetts  has 
not  the  energy  to  crush  this  potent  foe  to  agriculture  and 
forestry  while  she  now  has  it  in  the  hollow  of  her  hand, — if 
she  cannot  now  provide  ample  appropriations  for  this  pur- 
pose, — then  let  not  another  dollar  be  expended. 

Respectfully  submitted, 

E.  H.  FORBUSH. 
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The  following  papers  represent  as  mach  of  the  scientific  part  of  the 
work  for  the  extermination  of  the  gypsy  moth  doring  the  past  year 
as  has  been  completed  and  prepared  for  publication.  The  gypsy  moth 
committee  hâve  held  very  broad  and  comprehensive  yiews  conceming 
both  the  scientific  investigations  and  the  field  work,  for  they  recognize 
the  fact  that  ail  possible  discoveries  bearing  on  the  destruction  of  this 
insect  pest  should  be  made  and  given  to  the  public.  This  veiy  wise 
policy  has  received  the  highest  commendation  firom  leading  8cientifi,c 
men  both  in  this  country  and  in  Europe. 

C.  H.  FERNALD. 
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ARSENATE    OF    LEAD    AS   AN    INSECTI- 

CIDE. 


0.  H.  FERNALD,  ENTOMOLOQIST. 


In  the  work  cff  destroying  the  gypsy  moth  it  was  soon 
discovered  that  Paris  green  would  not  kill  many  of  the  cater- 
pillara,  even  when  used  in  as  large  a  proportion  in  water  as 
was  possible  without  injury  to  the  foliage  of  the  trees.  It 
therefore  seemed  necessary  to  discover,  if  possible,  some 
insecticide  that  would  destroy  the  caterpillars  and  at  the  same 
time  not  injure  the  most  délicate  foliage.  Mr.  F.  C,  Moul- 
ton,  who  was  employed  by  the  gypsy  moth  committee  as 
chemist,  was  directed  to  investigate  the  varions  compounds 
of  arsenic,  and  endeavor  to  find  some  substitute  for  the  insec- 
ticides then'in  use  which  possessed  the  necessary  proper- 
ties.  After  a  long  séries  of  experiments,  in  1892  he  was  so 
fortunate  as  to  discover  arsenate  of  lead,  which  certainly 
possesses  the  désirable  characteristics  more  fully  than  any 
insecticide  previously  known. 

The  first  public  mention  of  arsenate  of  lead  was  made  in 
the  report  of  the  Massachusetts  Agricultural  Collège,  Octo- 
ber,  1893,  p.  23.  In  Bulletin  No.  24  of  the  Hatch  Experi- 
ment  Station,  Amherst,  Mass.,  published  in  April,  1894,  a 
more  complète  account  was  given  of  this  insecticide  and  of 
experiments  with  it  on  the  tent  Caterpillar  and  Colorado 
potato  beetle.  Mention  was  also  made  of  this  insecticide 
under  the  name  of  **gypsine''  in  the  report  ôf  the  gypsy 
moth  committee  for  1894,  pp.  20  and  35.  The  name  **gyp- 
sine"  was  given  to  this  insecticide  by  Mr.  Moulton,  but,  as 
there  was  an  entirely  différent  product  on  the  market  by  the 
same  name,  this  insecticide  was  called  arsenate  of  lead,  to 
avoid  conftision.  In  the  report  of  the  gypsy  moth  commit- 
tee, February,  1894,  p.  20,  the  announcement  of  the  dis- 
covery  of  arsenate  of  lead  by  F.  C.  Moulton  was  made  by 
Mr.  E.  H.  Forbush,  the  field  director,  and  the  formula  was 
given.     In  the  same  year  Prof.  James  Fletcher,  in  '<  Evi- 
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dence  before  tho  Standing  Commîttee  on  Agriculture,"  iu 
the  Canadîan  Parlîament,  pp.  19  and  20,  referi'ed  to  this  new 
insecticide  ;  and  again  in  the  report  of  the  Entomological 
Society  of  Ontario,  p.  71  (1894),  he  referred  to  it«  value. 
In  the  seventh  annual  report  of  the  Vermont  Agricultural 
Experiment  Station,  p.  123  (1894),  Dr.  G.  H.  Perkins,  the 
entomologist,  recommended  the  use  of  arsenate  of  lead  for 
the  destruction  of  several  différent  kinds  of  insects,  and 
gave  the  formula  for  making  it. 

Arsenate  of  lead  was  described  by  Mr.  E,  H.  Forbush, 
with  its  effects,  value  and  limitations,  in  the  report  of  the 
gypsy  moth  committee  for  1895,  p.  16.  Mr.  C.  P.  Louns- 
bury,  in  Bulletin  No.  28  of  the  Hatch  Experiment  Station, 
p.  9  (1895),  recommended  this  insecticide  for  the  destruc- 
tion of  canker  wonns.  In  the  Massachusetts  Crop  Report 
of  June,  1895,  Mr.  A.  H,  Kirkland  gave  a  gênerai  descrip- 
tion of  arsenate  of  lead,  its  cost,  etc.  In  the  fifteenth 
annual  report  of  the  Xew  Jersey  State  Agricultural  Experi- 
ment Station,  p.  400  (1895),  Prof.  J.  B.  Smith  described 
arsenate  of  lead,  and  recommended  it  highly  for  use  against 
the  elm-leaf  beetle.  In  the  "Proceedings  of  the  Association 
of  Economie  Entomologists,"  p.  24  (1895),  Mr.  C.  L.  Mar- 
latt  gave  an  account  of  this  insecticide,  with  a  formula  for 
its  préparation  furnished  by  Mr.  K.  P.  McElroy  of  the 
Division  of  Chemistry  of  the  Department  of  Agriculture, 
Washington,  D.  C, 

A  more  complète  account  of  arsenate  of  lead,  with  the  his- 
tory  of  its  discovery,  uses  and  numerous  experiments  per- 
formed  with  it,  was  given  in  *<  The  Gypsy  Moth,"  by  Forbush 
andFemald,  pp.  69,  80,  87, 142,  143, 145,449-473  (1896), 
and  Mr.  Forbush  gave  an  account  of  its  use  on  hedges  in  the 
report  of  the  gypsy  moth  committee,  p.  18  (1896).  In  Bul- 
letin No,  36  of  the  Hatch  Experiment  Station,  p.  6  (1896), 
Mr.  R.  A.  Cooley  recommended  the  use  of  this  insecticide 
against  the  elm-leaf  beetle.  In  the  same  year  Prof.  J.  B. 
Smith,  in  his  <*  Economie  Entomology,"  p.  436,  described  and 
recommended  arsenate  of  lead  as  an  insecticide  for  leaf-eating 
insects.  In  the  **Proceedings  of  the  Association  of  Eco- 
nomie Entomologists"  for  1896,  p.  27,  Mr.  A.  H.  Kirkland 
gave  an  account  of  arsenate  of  lead  ;  and  in  the  same  volume, 
p.  44,  Prof,  J,  B.  Smith  referred  to  the  ease  with  which  this 
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insecticide  is  prepared.  In  the  proceedings  of  the  same 
Society  for  1897,  p.  46,  Mr,  Kirkland  gave  a  fall  account  of 
the  use  of  arsenate  of  lead  against  the  gypsy  moth. 

This  insecticide  is  easily  prepared  by  putting  11  ounces 
of  acétate  of  lead  în  4  quarts  of  water  in  a  wooden  pail,  and 
4  ounces  of  arsenate  of  soda  (50  per  cent.)  in  2  quarts  of 
water  in  another  wooden  pail,  and  when  entirely  dissolved 
mixing  them  in  a  hogshead  containing  150  gallons  of  water, 
when  a  chemical  reaction  will  take  place,  forming  arsenate 
of  lead  as  a  fine  white  powder  in  suspension  in  the  water. 
If  cold  water  be  used,  the  solution  of  the  acétate  of  lead 
will  require  a  little  time  ;  but,  however,  if  the  water  be  hot, 
it  will  dissolve  very  quickly.  It  is  customary  to  add  from 
2  to  4  quarts  of  glucose  to  the  above  amount  of  water. 
If  it  is  desired  to  use  larger  proportions  of  the  arsenate  of 
lead,  it  is  only  necessary  to  use  more  acétate  of  lead  and 
arsenate  of  soda,  but*  in  the  proportions  given  above.  A 
more  detailed  and  exact  explanation  is  given  în  a  following 
paper  by  Mr.  F.  J.  Smith. 

Arsenate  of  lead  has  already  proved  to  be  the  most  val- 
uable  insecticide  known  for  the  destruction  of  the  gypsy 
moth.  It  does  not  injure  the  foliage  of  the  most  délicate 
plants,  even  when  used  in  as  large  a  proportion  as  25  pounds, 
or  even  more,  to  150  gallons  of  water  ;  in  fact,  there  is  no 
known  arsenical  insecticide  so  harmless  to  végétation  as  arse- 
nate of  lead.  This  substance  remains  in  suspension  in  water 
much  longer  than  Paris  green,  because  of  its  very  low  spé- 
cifie gravity,  which  is  1.00668,  while  that  of  Paris  green  is 
3.42225.  In  spraying,  the  low  spécifie  gravity  of  arsenate 
of  lead  anà  its  conséquent  suspension  in  water  for  a  considér- 
able length  of  time  make  it  possible  to  distribute  it  more 
evenly  over  végétation.  The  white  color  is  also  a  decided 
advantage,  for  one  is  able  to  see  at  a  glance  whether  a  tree 
or  shrub  has  been  sprayed  ;  and  it  is  a  noteworthy  fact  that 
this  insecticide  adhères  to  the  foliage  far  longer  than  any 
sîmilar  substance  now  in  use. 

What  has  been  said  with  regard  to  the  value  of  this  insec- 
ticide for  the  destruction  of  the  gypsy  moth  is  also  true  in 
the  case  of  other  leaf-eating  insects.  In  every  case  where 
we  ourselves  hâve  performed  experiments  on  thèse  insects, 
and  in  ail  cases  reported  by  others  who  appear  to  understand 
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the  use  of  it,  the  most  satisfactory  results  bave  been  ob- 
tained.  It  is  undoubtedly  true  that  larger  proportions  of 
this  substance  must  be  used  than  of  Paris  green,  but  this  can 
be  done  with  entire  safety  to  the  végétation.  The  cost  of 
the  insecticide  forms  a  very  small  part  of  the  cost  of  spray- 
ing  ;  and  since  arsenate  of  lead  remains  on  the  foliage  so 
much  longer  than  other  insecticides,  a  much  larger  pro- 
portion can  be  used  and  even  then  be  much  cheaper  than 
substances  which  wash  off  readily  in  showers,  making  it 
necessary  to  spray  the  trees  a  second  time. 

A  large  percentage  of  the  spraying  done  in  orchards  at  the 
présent  time  is  with  a  mixture  of  an  insecticide  and  a  fungi- 
cide  ;  because,  as  bas  already  been  said,  the  great  expense  is 
in  the  labor,  and  not  in  the  materials  used  ;  and  when  the 
insecticide  and  fungicide  can  be  applied  together,  the  cost  of 
one  spraying  is  saved.  We  hâve  not  experimented  as  yet 
with  a  fungicide  mixed  with  arsenate  of  lead,  but  our  chem- 
ist,  Mr.  F.  J.  Smith,  informs  me  that  he  does  not  thinkthere 
will  be  any  reaction  between  arsenate  of  lead  and  the  Bor- 
deaux mixture  to  prevent  using  them  together,  but  that  they 
may  be  mixed  and  used  as  readily  as  Paris  green  and  the 
Bordeaux  mixture.  Professor  Craig,  in  his  report  as  hor- 
ticulturist  of  the  Expérimental  Farms,  1895,  p.  119,  records 
excellent  results  with  arsenate  of  lead  against  the  codling 
moth,  and  also  good  success  in  using  the  insecticide  and 
Bordeaux  mixture  together. 

Spraying  may  almost  be  regarded  as  a  fine  art.  Not  every 
one  of  those  even  who  hâve  had  a  long  expérience  at  the 
work  can  spray  a  tree  properly.  I  hâve  repeatedly  examined 
trees  which  had  been  sprayed  by  those  who  considered  them- 
selves  experienced  hands  at  the  work,  and  found  the  leaves 
so  wet  that  the  water  was  dripping  from  them  or  standing  on 
the  surface  in  such  quantity  that  the  poison  was  settling  on 
the  lower  part,  where  it  either  ran  off,  or,  when  the  water 
evaporated,  the  poison  was  confined  to  a  fractional  portion 
of  the  leaf,  Spraying  should  be  done  with  a  nozzle  that 
gives  only  a  fine,  mist-like  spray,  and  should  be  stopped 
before  it  rans  on  the  leaves.  This  is  more  easily  said  than 
done,  but  we  often  find  men  who  seem  to  catch  the  idea,  and 
stop  at  the  exact  time. 
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ARSENATE   OF    LEAD:    ITS   MANUFACT- 
URE AND  CHEMICAL  COMPOSITION. 


FREDERIC  J.  SMITH,  M.S.,  CHEMIST  TO  THE  COBCMITTEE. 


The  value  of  arsenate  of  lead  as  an  insecticide  bas  been 
fully  set  forth  in  the  preceding  paper  by  the  entomologist. 
Since  this  insecticide  bas  corne  înto  sucb  gênerai  use,  tbe 
présent  seems  a  proper  time  to  place  on  record  tbe  essential 
facts  concerning  tbe  ingrédients  used  in  making  arsenate  of 
lead,  tbe  cbemical  reactions  tbat  are  involved  and  tbe  exact 
composition  of  tbe  final  product,  Tbe  results  of  our  work 
will,  it  is  boped,  be  ail  tbe  more  serviceable  to  économie 
entomologists  because  it  is  apparent  tbat  tbe  préparation 
of  tbis  substance  bas  not  been  generally  understood,  as  is 
shown  by  several  erroneous  and  conflicting  statements  wbicb 
hâve  been  publisbed  concerning  tbis  subject. 

To  be  exact,  the  arsenate  of  lead  used  in  spraying  opér- 
ations is  not  a  sait  wbose  composition  may  be  definitely 
expressed  by  a  single  formula,  but  instead  is  a  mixture  of 
both  di-plumbic  and  tri-plumbic  arsenates,  tbe  relative  quan- 
tities  of  each  depending  principally  upon  tbe  source  of  tbe 
soluble  lead  sait  used.  Since  tbe  term  **  arsenate  of  lead" 
bas  now  become  so  well  establisbed,  it  will  be  used  in  its 
gênerai  sensé  în  tbe  présent  paper. 

Ingrédients. 

Tbeoretîcally,  în  tbe  préparation  of  arsenate  of  lead  it  is 
only  necessary  to  form  a  cbemical  union  between  tbe  com- 
mon  lead  oxide  (litbarge),  PbO,  and  arsenic  pentoxide, 
AsjOfi  ;  but,  in  order  to  obtain  a  product  suitable  for  use  as 
an  insecticide,  tbe  cbemical  union  must  take  place  between 
soluble  salts  containing  thèse  oxides.  In  gênerai  practice, 
arsenate  of  lead.  suitable  for  spraying  purposes  is  prepared 
by  bringing  togetber  commercial  grades  of  acétate  or  nitrate 
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of  lead  and  arsenate  of  soda.  Owîng  to  the  variable  com- 
position of  thèse  commercial  salts,  a  chemical  analysis  of 
each  is  indispensable,  as  indicating  the  relative  amounts  to 
be  used.  AU  such  calculations  must  be  based  upon  the 
quantity  of  lead  oxide  (PbO)  found  in  the  lead  sait  and  that 
of  arsenic  pentoxide  (AsgO^)  contained  in  the  arsenate  of 
soda,  making  due  allowance  for  other  acidulous  radicals 
which  may  precipitate  the  lead. 

Both  the  acétate  and  the  nitmte  of  lead  are  extensively 
used  in  paint  and  dyeîng  industries,  and  especially  as  mor- 
dants in  calico  printing.  Arsenate  of  soda  is  chiefly  used 
to  remove  mordants. 

Acétate  of  Lead^  Lead  Acétate^  Sugar  of  Lead. 

So  fai'  as  is  known  to  the  writer,  this  sait  is  the  one  gen- 
erally  used  as  a  source  of  soluble  lead  oxide  for  the  prépara- 
tion of  arsenate  of  lead.  Acétate  of  lead  may  be  obtained 
in  the  market  in  ail  grades,  from  clear,  transparent  crystals 
to  dark  gray  or  brown  lumps,  and  is  usually  quite  free  from 
adultération.  It  is  prepared  either  by  exposing  litharge 
(PbO)  to  the  action  of  the  vapors  of  pyroligneous  acid, 
or  by  dissolving  metallic  lead  in  pyroligneous  acid  and  re- 
crystallizing  the  products  from  water  solutions.  Pure  lead 
acétate  crystallizes  in  four-sided  prisms,  containiùg  three 
molécules  of  water  of  crystallîzation.  Crystals  formed  by 
the  sudden  cooling  of  a  hot  saturated  water  solution  sepa- 
rate  in  a  more  finely  divided  condition  than  those  formed  by 
a  slow  evaporation.  The  finer  crystals  are  especially  désir- 
able when  the  sait  is  to  be  used  for  technical  purposes,  or 
when  it  is  necessary  to  dissolve  a  large  quantity  in  a  short 
space  of  time, 

When  the  crystallized  sait  is  exposed  to  the  action  of  the 
air  there  is  a  rapid  loss  of  water  of  crystallizatîon  (efflores- 
cence)  and  also  a  slow  formation  of  lead  carbonate,  due  to  the 
action  of  carbon  di-oxide  contained  in  the  air.  Thus  the 
percentage  composition  of  crystallized  lead  acétate  may  be 
materially  changed.  Loss  of  weight  by  efflorescenee  yields 
a  product  containing  a  higher  percentage  of  actual  lead 
acétate  than  the  original  crystallized  sait,  accompanied  by 
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an  increase  of  insoluble  lead  carbonate.  The  increase  in  the 
percentage  of  lead  acétate  that  accompanies  efflorescence  is 
well  îllu8trated  by  sample  No.  4  of  Table  No,  1.  Pure  crys- 
tallized  lead  acétate  contains  58.81  per  cent,  of  lead  oxîde  ; 
but  this  sample,  whîch  had  been  exposed  to  the  air  in  a 
loosely  covered  vessel  for  over  six  months  previous  to  analy- 
sis,  yielded  66.795  per  cent,  of  lead  oxide.  The  foUowîng 
table  indicates  the  amounts  of  available  lead  oxide  contained 
in  différent  market  grades  of  acétate  of  lead  :  — 


Table  No.  1. 


Perocntag«  of 

LMd  Oxide 

(PbO). 


No.  1,  crystallized  acétate  lead,  from  drug  store,              .  59.626 

No.  2,  crystallized  acétate  lead,  from  drug  store,              .  61.648 

No.  3,  ciystallized  acétate  lead,  from  drug  store,      .        .  60.660 

No.  4,  crystallized  acétate  lead  (effloresced),    .        .        .1  66.796 

No.  6,  "  chemieally  pure  whlte  acétate  lead  powder,"  from  >      62 .  600 

Wholesale  chemist.  j 

No.  6,  "white  acétate  lead  granulated."  from  wholesale  60.800 

chemist.  | 

No.  7,  "  white  acétate  lead  lumps,"  from  wholesale  chemist,  60 .  660 

No.  8,** brown  acétate  lead,"  from  wholesale  chemist,  62.290 


Samples  Nos.  1,  2  and  3  were  supposed  to  be  chemîcally 
pure.  No.  4  bas  been  previously  described.  No.  5  is  some- 
what  more  expensive  than  the  other  market  grades,  is  in 
a  very  finely  divided  condition  and  dissolves  very  readily  in 
water.  No.  6  is  the  grade  used  last  year  by  the  gypsy  moth 
committee  for  the  préparation  of  arsenate  of  lead.  This 
sait  contains  many  lumps,  which  consist  of  finely  divided 
crystals.  Thèse  limips  dissolve  readily  in  cold  water.  No. 
7  dissolves  slowly  in  cold  water,  but  easily  in  hot  water. 
No.  8  contains  a  considérable  amount  of  tarry  matters  and  a 
small  quantity  of  basic  acétate  of  lead.  In  handling  any  of 
thèse  salts,  proper  care  should  be  taken  to  avoid  inhaling 
their  dust.  Lead  is  a  '*  cumulative"  poison,  and  when  once 
absorbed  is  with  difficulty  eliminated  from  the  system. 
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Citrate  of  Lead^  Lead  NUrcUey  Lead  SaUpetre. 

Pb(NO,),. 

The  comparative  cheapness  of  this  sait  first  suggested  its 
possible  value  for  the  préparation  of  arsenate  of  lead.  Ex- 
periments  made  during  the  summer  of  1897  îndicate  that 
arsenate  of  lead  prepared  from  the  nitrate  also  possesses 
properties  quite  as  important  as  the  lower  market  price  of 
the  latter  sait.  The  grade  of  this  sait  most  conmion  în  the 
market  varies  somewhat  în  its  chemical  composition.  It  is 
prepared  by  dissolving  **lead  scale"or  litharge  (PbO)  in 
hot  dilate  nitric  acid  ;  upon  evaporation,  the  nitrate  of  lead 
crystallizes  out  in  transparent  octohedral  crystals.  Lead 
nitrate  has  the  advantage  of  containing  a  high  percentage  of 
lead  oxide.  In  the  reaction  between  lead  and  nitric  acid 
there  is  a  tendency  toward  the  formation  of  basic  salts,  and 
the  commercial  lead  nitrate  usually  contains  a  higher  per- 
centage of  lead  oxide  than  the  chemically  pure  crystals. 
Lead  nitrate  is  not  affected  by  exposure  to  the  air,  and  does 
not  dissolve  in  water  as  readily  as  the  acétate.  The  results 
obtained  from  the  analyses  of  three  samples  of  lead  nitrate 
are  given  in  the  following  table  :  — 


Table  Xo.  2. 

SAMPLE. 

Percentage  of 

Lead  Oxide 

(FbO). 

No.  1,  nitrate  of  lead,  from  drug  store,      .... 

68.37 

No.  2,  nitrate  of  lead,  from  drug  store,      .... 

67.76 

No.  8,  nitrate  of  lead,  from  whoiesale  chemist, . 

66.87 

Arsenate  of  Soda,   Arsenîate  of  Soda,  Di^sodic  Arsenate, 
Hydrodi'Sodîum  Arsenate, 

Na^HAsO^CHaO)". 

Aside  from  the  mono-metallic  arsenates,  the  soluble  salts 
of  arsenic  acid  are  limited  to  those  of  the  alkaline  metals. 
Of  the  latter,  the  arsenates  of  potash  and  ammonium  are 
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rarely  met  with,  and  hâve  but  a  limited  use  in  medicine; 
while  sodium  arsenate,  from  its  abundance  in  the  market  and 
low  cost,  is  the  only  one  that  may  be  profitably  considered 
as  a  source  of  soluble  arsenic  acid.  Several  grades  of  this 
sait,  containing  from  50  to  75  per  cent,  of  arsenate  of  soda, 
are  found  in  the  market. 

The  sodium  arsenate  of  commerce  was  formerly  prepared 
by  dissolving  common  whîte  arsenic  in  a  hot  solution  of 
caustic  soda,  with  the  addition  of  a  sufficient  quantity  of 
sodium  nitrate,  the  whole  being  evaporated  to  dryness  and 
fased,  when  the  sodium  arsenite  became  oxidized  to  sodium 
arsenate.  At  the  présent  time,  commercial  arsenate  of  soda 
îs  chiefly  produced  as  a  secondary  product  of  the  German 
aniline  industries.  I  am  informed  by  Mr.  John  S.  Rigby, 
F.R.S.,  of  Liverpool,  that  English  manufacturers  of  sul- 
phuric  acid  are  now  using  white  arsenic  in  the  place  of 
sulphuric  acid  for  decomposîng  nitrate  of  soda  in  the  nitre 
pots,  and  are  thus  producing  arsenate  of  soda  as  a  by- 
product. 

The  pure  crystallized  sait  sold  by  druggists  is  prepared  by 
dissolving  the  crude  arsenate  of  soda  in  water  and  concen- 
trating  the  solution,  when  di-sodium  arsenate  having  the 
formula  Na,HAs047H20  crystallizes  out. 

Pure  di-sodium  arsenate  is  isomorphous  with  di-sodium 
phosphate,  and  possesses  almost  identical  physical  and  chem- 
ical  properties.  Under  ordinary  conditions  di-sodium  phos- 
phate crystallizes  with  12  molécules  of  water,  but  di-sodium 
arsenate  crystallizes  with  12  molécules  of  water  only  when 
the  solution  is  evaporated  and  crystallized  below  the  tem- 
pérature of  18^  C.  (Fresenius,  J.  pr.  Chemie  56,30.)  In 
discussing  the  préparation  of  arsenate  of  lead  Mr.  K.  P. 
McElroy  unfortunately  overlooked  the  fact  that  the  arsenate 
of  soda  containing  12  molécules  of  water  is  quite  unsuitable 
for  the  purpose,  and  hence  the  directions  gîven  by  him 
(*«Proceedings  of  the  Association  of  Economie  Entomolo- 
gists,**  1895,  p.  24)  are  misleading.  The  amount  of  water 
in  the  commercial  sait  is  dépendent  upon  its  manner  of 
préparation  and  care  in  storage.  Ail  the  commercial  grades 
contain  less  water  of  crystallization  than  the  crystallized 
sait,  NaJB[A8047H20,  commonly  sold  by  druggists,  and  when 
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the  composition  of  the  commercial  sait  is  expressed  as  a 
formula,  the  water  présent  may  be  written  as  (HjO)",  where 
n  =  the  number  of  molécules  of  water. 

The  most  economical  grades  of  arsenate  of  soda  for  ihe 
préparation  of  arsenate  of  lead  are  those  containing  the 
highest  percentage  of  arsenic  pentoxide,  AS3O5,  and  the  least 
amounts  of  chlorine  and  other  foreign  substances.  A  high 
percentage  of  arsenic  acid  alone  is  not  necessarily  indicative 
of  the  purity  or  value  of  the  sait.  The  great  variation  in 
the  composition  of  the  différent  grades  of  arsenate  of  soda 
is  exhibited  in  Table  No.  3,  and  is  probably  due  to  différent 
processes  of  manufacture,  and  possibly,  in  the  case  of  the 
first  sample,  to  adultération  with  sait  (NaCl), 

Table  No.  3. 


CONSTITUENTS. 

8ampl«  Ko.  1. 

Sample  Xo.  S. 

Water  at  200°  C,  . 

PerC«nt. 

7.78 

Percent. 

26.72 

Chlorine,       .... 

17.81 

2.60 

Arsenic  pentoxide  (AsjOj), 

89.69 

45.89 

Sodium  oxide, 

14.03 

16.07 

Sodium  as  chloride, 

11.64 

1.70 

Potassium  oxide,  . 

6.02 

7.68 

Insoluble  matter,  . 

1.87 

.19 

Sulphates  and  nitrates  (estimated),     , 

1.81 

.70 

100.00 

100.00 

Sample  No,  1  is  known  to  the  trade  as  "  50  per  cent, 
arsenate  soda,"  and  is  sold  at  a  lower  price  than  the  ^^  65  per 
cent,  arsenate  soda"  represented  by  sample  No.  2.  For  the 
préparation  of  arsenate  of  lead  ît  will  suffice  to  détermine 
the  amounts  of  arsenic  pentoxide  and  chlorine  présent  in 
the  arsenate  of  soda.  Déterminations  made  from  four  repré- 
sentative samples  of  arsenate  of  soda  foUow  :  — 
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Table  No.  4. 

SAMPLE. 

Arsenic 
Pentoxlde. 

Chlorlne. 

% 

Per  Cent 

Per  Cent. 

No. 

3,  chemically  pure  crystals,  from  drug  store,    . 

36.86 

- 

No. 

4,  chemically  pure  crystals,  from  drug  store,     . 

36.77 

- 

No 

5,  commercial,  58  to  60  per  cent.. 

37.70 

.75 

No. 

7,  commercial,  68  to  70  per  cent. 

47.80 

.57 

TTie  Présence  of  Cfdorine  in  Arsenate  of  Soda.* 
There  are  probably  no  commercial  grades  of  arsenate 
of  soda  whoUy  free  from  chlorine  but  its  présence  to  the 
amount  of  2  or  3  per  cent,  does  no  serions  harm.  If  chlorine 
be  présent  to  a  greater  extent  than  4  or  5  per  cent.,  upon 
the  addition  of  the  soluble  lead  sait  to  the  impure  arsenate 
ctf  soda  a  considérable  quantity  of  chloride  of  lead  will  be 
precipitated.  This  but  wastes  the  soluble  lead  sait,  sînce 
chloride  of  lead  has  practically  no  value  as  an  insecticide. 
The  reaction  in  this  case  may  be  expressed  by  the  foUowing 
équation  :  — 

PbCCaHaOa)  ^3U^0  +  2Naa  =  PbCla + 2NaCjjH,0a  +  3H,0. 

The  solubility  of  lead  chloride  in  water  at  20°  C.  is  .9712 
part  to  100  (Formanck),  and  in  hot  water  1  part  to  22 
(Wittstein),t  The  arsenate  of  lead  should  be  precipitated 
in  a  dilute  solution,  and  where  possible,  brook  or  hydrant 
water  should  be  used  in  préférence  to  colder  spring  or  well 
water. 

Arsenate  of  Lead^  Lead  Arsenate. 

Arsenate  of  lead  may  be  prepared  by  mixing  a  solution  of 
arsenate  of  soda  with  a  solution  containing  either  acétate 
or  nitrate  of  lead.     As  previousiy  stated,  it  consists  of  a 

*  Several  other  Impnrities,  such  as  arseDioas  acid,  salphates,  nitrates,  etc.,  also 
occar  in  commercial  arsenate  of  soda.  The  arsenioas  acid,  npon  the  addition  of  a 
solnble  lead  sait,  is  precipitated  as  arsenite  of  lead,  which  possesses  considérable 
Talne  as  an  insecticide. 

t  A.  M.  Comey,  **  Dictionary  of  Chemical  Solnbilities,'*  1896,  p.  206. 
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mixture  of  the  di-plumbîc  and  tri-plumbic  arsenates,  their 
relative  proportions  varying  accordmg  to  the  conditions  of 
température  and  concentration  at  the  moment  of  précipi- 
tation. 

Where  the  acétate  of  lead  is  used  approximately,  the  whole 
of  the  arsenate  of  lead  product  consists  of  tri-plumbic  ai-sen- 
ate,  as  îndicated  by  the  following  reaction  :  — 

3Pb(C2H30a)a8Hj,0+2Na2HAfi04(HjO)-= 
Pb,(AsOJa+4NaC3H,02+2CaH^Oa+.(HjjO). 

In  order  to  prépare  arsenate  of  lead  successfiiUy ,  great  care 
must  be  taken  to  establish  an  exact  ratio  between  the  quan- 
tities  of  the  soluble  lead  and  arsenic  salts,  otherwise  injury 
to  the  foliage  may  resuit.  The  réaction  between  acétate  of 
lead  and  arsenate  of  soda  may  be  summarized  as  foUows  :  — 

3PbO  H- AsaOg  1=  Pb,  (AflO  J  j. 

One  part  Pb8(As04)2  requires  .74416  part  PbO  and 
.25584  part  As^O^.  Expérience  bas  shown  that  it  is  advis-* 
able  to  increase  the  amount  of  lead  oxide  to  •77812,  in  order 
to  insure  an  excess  of  lead.  A  single  example  will  suffice  to 
show  how  the  relative  amounts  of  soluble  lead  and  arsenic 
salts  may  be  fixed. 

Let  it  be  required  to  prépare  1  pound  of  arsenate  of  lead 
irom  samples  of  lead  acétate  (X)  and  sodium  arsenate  (Y), 
containing  respectîvely  60  per  cent,  lead  oxide  (PbO)  and 
40  per  cent,  arsenic  pentoxide  (AsjO,)  :  — 

77812 

X=^ =  1.2969  poonds  lead  acétate. 

.60  ^ 

.25584 

Y  :=  ' =    .  6396  pound  arsenate  of  soda . 

.40  ^ 

Should  the  arsenate  of  soda  contain  7  per  cent,  chlorine, 
in  addition  to  the  arsenic  pentoxide,  there  would  be  required 
an  additional  amount  of  lead  acétate  (Z)  to  complète  the 
reaction  between  the  two  salts.  One  part  chlorine  is  équiv- 
alent to  3.1408  parts  PbO,  and  the  amount  of  lead  acétate 
required  is  determined  as  follows  :  — 

'-•««»«  X-'^^  X  »-lii8=  .2343  pound  lead  acétate. 


.60 


Digitized  by 


Google 


ARSENATE  OF  LEAD.  65 

Adding  the  values  of  X  and  Z,  we  find  that  1.5312  pounds 
lead  acétate  are  required  for  the  reaction  with  .6396  pound 
arsenate  of  soda  of  the  grade  specified.  Expressing  thèse 
quantities  in  avoîrdupois  weights,  1  pound  arsenate  lead  re- 
quires  1  pound  8J  ounces  acétate  of  lead  and  lOJ  ounces 
arsenate  soda. 

The  following  équation  represents  the  reaction  between 
arsenate  of  soda  and  nitrate  of  lead  :  — 

5Pb(N0,)  a+  4Na2HAsO^  (HjO)» = 
Pb,(AaOJa+2PbHA804-|-8NaNO,+  2HNO,+  .(HjO). 

The  essential  features  of  this  reaction  may  be  summarized 
as  follows  :  — 

6PbO+ 2A8a06+ HjO  =  PbçHjCAsO  J  ^. 

One  part  Pb4H2(As04)4  requires  .70  part  PbO  and  .30 
part  AS2O5.  A  proper  excess  of  lead  oxide  may  be  obtained 
by  increasing  the  quantity  mentioned  to  .7914,  which  will 
insure  the  complète  précipitation  of  the  arsenic. 

Let  it  be  required  to  prépare  1  pound  of  arsenate  of  lead 
from  samples  of  lead  nitrate  (X)  and  sodium  arsenate  (Y), 
containing  respectively  66  per  cent.  PbO  and  40  per  cent. 
AS2O5:  — 

.7914 
X=  ^— ^ —  =  1 .  1990  pounds  lead  nitrate. 
.66 

QQAA 

Y  =1 =    .  7500  pound  arsenate  of  soda. 

.40  ^ 

Should  the  arsenate  of  soda  contain  7  per  cent,  chlorine, 
as  in  the  preceding  case,  the  additional  amount  of  lead 
nitrate  (Z)  required  may  be  determined  as  follows  :  — 

„       .7500  X  .07X8.1408         ^^^^  ,,     a    -*    . 

Z= — — —^ =  .2498  pound  lead  nitrate. 

.66 

Adding  the  values  of  X  and  Z,  we  find  that  1.4488  pounds 
lead  nitrate  and  .75  pound  arsenate  of  soda  are  required  for 
the  préparation  of  1  pound  arsenate  of  lead.  In  avoirdupois 
terms  the  relative  weights  stand  as  follows:  1  pound  2| 
ounces  nitrate  of  lead  and  12  ounces  arsenate  of  soda. 
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Freshly  prepared  arsenate  of  lead  consista  of  very  finely 
divided  particles,  slightly  aggregated  into  a  flocculent,  curdy 
white  precipitate,  having  a  spécifie  gravity  of  about  1.00668, 
and  remaining  in  suspension  for  a  remarkably  long  tîme. 
The  flocculent  character  of  the  precipitate  facilitâtes  its  uni- 
form  application  to  the  foliage,  and  when  applied  as  a  fine 
spray  it  soon  dries  to  a  tenacious  and  permanent  film.  In 
drying  in  mass  this  sait  becomes  compact  and  increases  in 
spécifie  gravity.  Analyses  of  two  air-dried  samples  of  ar- 
senate of  lead,  prepared  respectively  from  the  acétate  and 
nitrate  of  lead,  gave  the  following  results  :  — 


Table  Xo.  5. 

CONSTITUENTS. 

Samplc  No.  1. 

Sampîe  X-v  2. 

Per  Cent. 

Per  Cent. 

Water 

2.37 

5.11 

Lead  oxide,  PbO, 

73.10 

69.85 

Arsenic  pentoxide,  AsgOg,     .... 

21.80 

24.92 

Chlorine, 

2.40 

Trace. 

Other  acidulous  radical  s,        .        .        . 

Trace. 

Trace. 

99.67 

99.88 

In  the  preceding  table  sample  No.  1  was  prepared  from 
** white  granulated  acétate  of  lead**  and  *'50  per  cent, 
arsenate  of  soda  ;  "  No.  2  was  prepared  from  commercial  lead 
nitrate  and  ''  65  per  cent,  arsenate  of  soda." 

Where  arsenate  of  lead  is  to  be  made  on  a  large  scale, 
after  determining  the  relative  amounts  of  the  salts  to  1)6 
used  it  is  advisable  to  test  the  formula  by  preparing  a  trial 
quantity,  and  examining  the  supernatant  liquid  for  soluble 
lead  and  arsenic.  For  this  purpose  it  is  necessary  to  filter 
a  portion  of  the  supernatant  liquid.  If  an  excess  of  lead 
is  présent,  by  adding  a  few  drops  of  potassium  neutml  or 
bi-chromate  solution  a  beautiful  chrome  yellow  precipitate  is 
formed.  A  simple  test  for  soluble  arsenic  acid  may  be  made 
by  adding  to  a  portion  of  the  filtered  solution  a  few  drops 


Digitized  by 


Google 


ARSENATE   OF  LEAD.  67 

of  lead  acétate  solution.  A  white  precipitate  indicates  the 
présence  of  soluble  arsenic.  From  the  injnry  to  foliage  pro- 
duced  by  soluble  arsenic  in  spraying  mixtures,  it  is  of  prime 
importance  that  the  liquid  should  show  the  présence  of  an 
excess  of  lead.  When  the  nitrate  of  lead  is  used,  the  reaction 
may  sometimes  show  an  excess  of  lead  before  the  arsenic  is 
fully  precipîtated.  In  such  cases,  if  the  test  for  arsenic  be 
made,  a  decided  reaction  will  reveal  its  présence,  and  it 
becomes  necessary  to  add  a  sufficient  quantîty  of  lead  nitrate 
to  complète  the  reaction. 

The  gyjisy  moth  committee  use  annually  several  tons  of 
arsenate  of  lead,  preparing  it,  previous  to  1897,  according  to 
the  formula  originally  given  by  Mr.  Moulton,  "sodic  arse- 
niate,  29.93  per  cent.  ;  plumbic  acétate,  70.07  per  cent." 
(Report  of  the  Massachusetts  State  Board  of  Agriculture, 
1893,  p.  282.)  Careful  investigations  hâve  shown  that  there 
îs  a  différence  in  the  chemical  composition  of  thèse  com- 
mercial salts  that  cannot  be  ignored,  and  that  single  arsenic 
and  lead  salts  cannot  be  taken  as  types  to  fix  the  relative 
proportions.  Thèse  salts  were  mixed  together,  weighed  out 
in  suitable  quantities  and  placed  in  bags.  Previous  to  being 
added  to  the  contents  of  the  spraying  tank,  this  mixture  was 
boiled  in  a  kettle  until  the  reaction  between  the  salts  was 
complète.  While  results  obtained  from  arsenate  of  lead 
prepared  in  this  manner  are  far  superior  to  those  obtained 
by  the  use  of  Paris  green,  several  objectionable  features 
developed,  the  principal  one  being  an  incomplète  reaction 
between  the  mixed  salts  stored  in  bags.  By  this  process  the 
particles  of  arsenate  of  soda  became  coated  with  a  thin  crust 
of  arsenate  of  lead,  and  when  sprayed  upon  the  foliage  brôke 
down,  liberating  soluble  arsenic  and  injuring  the  leaves. 
Arsenate  of  lead  mixture  prepared  by  grinding  together  the 
commercial  salts  is  also  of  variable  composition,  and  gives 
very  uneven  results.  Some  samples  contain  a  great  excess 
of  lead,  while  in  others  the  arsenate  of  soda  prédominâtes. 
Because  of  the  incomplète  reaction  previously  mentioned  and 
the  uneven  composition  of  the  mixture,  the  arsenate  of  lead 
thus  obtained  often  possesscs  mechanical  properties  that 
hinder  its  application  to  the  foliage. 

The  best  results  in  the  préparation  of  arsenate  of  lead  hâve 
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been  obtained  by  the  method  adopted  during  the  season  of 
1897.  The  amounta  of  lead  oxide  and  arsenic  pentoxide  in 
the  commercial  saits  having  been  determined  the  necessary 
quantities  of  acétate  of  lead  and  arsenate  of  soda  were  fixed. 
The  work  of  weîghing  the  salts  was  camed  on  rapidly  by  the 
aid  of  ballasts,  on  balance  scales.  The  acétate  of  lead  was 
placed  in  a  strong  paper  bag  which  was  sujfficiently  large  to 
hold  the  smaller  bag  of  arsenate  of  soda,  and  the  whole  made 
into  a  single  package  and  tied  with  stout  twine.  A  printed 
label  giving  directions  for  the  préparation  of  arsenate  of  lead 
was  attached  to  each  package.  When  needed  for  epi-aying 
the  salts  were  dissolved  separately  by  suspending  each  in  a 
small  basket  in  a  wooden*  tub  or  keg  of  water.  When  the 
solutions  thus  obtained  are  poured  into  the  spniying  tank 
partially  fiUed  with  water,  arsenate  of  lead  is  thrown  down 
as  a  fine  w^hite  precipitate.  Acétate  of  lead  diî^solyes  in  water 
at  about  the  rate  of  1  pound  to  1  gallon  ;  arsenate  of  soda  dis- 
solves readîly  at  the  rate  of  1  pound  to  3  quarts  of  water. 
Both  thèse  salts  dissolve  easily  in  smaller  quantities  of  hot 
water,  and  where  the  latter  is  available  it  should  be  used  in 
préférence  to  cold  water.  In  either  case  great  care  must  be 
taken  to  avoid  spilling  the  solutions  before  précipitation. 

It  should  be  recognîzed  that  the  arsenate  of  lead  commonly 
sold  in  the  market  is  a  mixture  and  not  a  compound,  and  in 
reality  contains  but  about  50  per  cent,  of  actual  arsenate  of 
lead.  In  making  recommendations  concerning  the  use  of  this 
insecticide,  care  must  be  taken  to  indicate  whether  the  arsen- 
ate of  lead  or  arsenate  of  lead  mixture  is  to  be  used.  Table 
No.  6  gives  the  amounts  of  '*  white  granulated  acétate  lead" 
and  ''  65  per  cent,  arsenate  soda  "  necessary  to  make  known 
quantities  of  arsenate  of  lead.  In  this  case  the  acétate  of  lead 
contains  60  per  cent.  PbO,  and  the  arsenate  of  soda  45  per 
cent.  AsjOft  and  3  per  cent,  chlorine. 

*  Metallic  pails  should  never  be  used. 
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TMe 

No.  6. 

Arsenate  of  Lead. 

Acetat«  of  Lead 
Kequlred. 

Aracnate  of  Soda 
Keqalrcd. 

«iVrsenate  of  Lead 
Mixture. 

Ibs.          OZ. 

Ibt.          OZ. 

Ibs.          oz. 

Ibs.           oz. 

1 

-     n 

f 

2 

3 

4t 

-         1t'» 

-          5^. 

6 

-          6f 

-         2J 

-        H 

8 

-        101 

-         *f 

-        15^ 

1 

1          5 

-       H 

1        144 

3 

3        16 

1      nj 

6        lOi 

6 

6          9 

1        ISi 

8          6^ 

10 

13          2 

5        lOf 

8        12| 

Table  No.  7  gives  the  amounts  of  an  average  nitinite  of 
lead  and  the  same  grade  (65  per  cent.)  of  arsenate  of  soda 
necessary  to  make  known  amounts  of  arsenate  of  lead.  In 
this  case  the  nitrate  of  lead  contains  66.5  per  cent.  PbO 
and  the  arsenate  of  soda  45  per  cent.  AsjOj  and  3  per  cent, 
chlorine.  |^ 

Table  No.  7. 


Anenate  of  Lead. 

Nitrate  of  Lead 
Uequired. 

Anenftte  of  Soda 
Required. 

Arsenate  of  Lead 
Mixture. 

Ibi.        oz. 

Ibt.          oz. 

Um.          oz. 

Ibt.          oz. 

1 

-          IJ 

-            1 

2— 

-          3 

4 

2 

6 

-          6 

-        6i 

-      H 

-      10+ 

8 

-      lOi 

-      H 

-      16è+ 

1 

1        4è 

-      lOf 

1       15+ 

3        . 

3      13è 

2 

5       13i 

6 

6        6i 

3        5i 

9      lit 

10        - 

12      13 

6      lOî 

19        7| 
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EXPERIMENTS  WITH  INSECTICIDES. 


A.  H    KIRKLAND,  A.  F    BUKGES8. 


The  dependence  that  necessarily  must  be  placed  upon 
spraying  with  insecticides  as  a  means  of  controlling  the 
gypsy  moth  in  park  lands  and  other  places  where  more 
heroic  measures  cannot  be  employed  bas  led  the  committee 
to  encourage  extensive  investigations,  under  the  direction  of 
the  entomologist,  of  insecticides  both  new  and  old,  thèse  ex- 
periments  having  for  their  object  the  discovery  of  poisons 
that  may  be  used  effectively  against  the  gypsy  moth,  as  well 
as  the  cheapening  of  the  ones  already  in  use.  The  discov- 
ery by  F.  C.  Moulton  in  181)3  of  the  insecticidal  value  of 
arsenate  of  lead,  and  the  réduction  of  the  cost  of  thîs  poison 
in  1897  to  the  extent  of  over  one  hundred  dolkrs  Y>eT  ton 
through  joint  investigations  by  the  chemist  and  entomolo- 
gists,  are  among  the  practical  results  of  this  work. 

In  the  course  of  thèse  experiments  a  mass  of  facts  haa 
accumulated  which  it  now  seems  désirable  to  plac«  on  record. 
While  the  field  of  our  investigations  bas  been  a  limited  one, 
the  application  of  the  results  to  other  insects  gives  the  mat- 
ter  a  wider  significance.  In  considering  the  value  of  the 
insecticides  hère  discussed  in  relation  to  insects  other  than 
the  gypsy  moth,  the  remarkable  résistance  to  arsenical 
poison  shown  by  this  insect  should  be  taken  into  consid- 
ération. 

It  will  be  noticed  that  the  experiments  in  part  cover  the 
Caterpillar  seasons  of  two  years.  In  such  cases  the  work  of 
1897  bas  been  a  continuation,  on  a  larger  scale,  of  that  of 
1896.  In  the  indoor  experiments  the  larvœ  were  confined  in 
suitable  cages  and  supplied  daily  with  freshly  poisoned  food. 
In  the  experiments  out  of  doors  the  insects  were  confined  in 
large  cloth  bags  upon  branches  previously  spray ed  with  the 
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insecticide.     The  larvœ  used  in  the  earlier  expérimenta  were 
obtained  by  the  artificial  incubation  of  the  eggs. 

For  the  sake  of  brevity  the  results  of  the  expérimenta  are 
presented  in  tabular  form.  The  heading  of  each  table  states 
the  âge  of  the  larvœ  used,  the  poisons  and  amounts  of  each 
to  150  gallons  of  water.  The  figures  indicate  the  total  num- 
ber  of  larvaj  found  dead  on  successive  days.  In  each  experi- 
ment  ten  laiTœ  were  used.  The  check  expérimenta  afford 
data  conceming  the  normal  death-rate  of  larvœ  feeding  on 
unpoisoned  food. 


Paris  Green  t;.  Whfte  Arsenic 

Indoor  ExperimentSy  œmmenced  Feb.  5,  1897, — Larvœ  in  First 

Stage. 


NO.  OF  DAYS. 

fg 

i 

^s 

S 

j3 

^J 

1 

«-2 

i 

fi 

ii 

s 

«Too 

l 

il 

et  '^ 

i 

ïS 

2 

u 

s 

13 

i 

î 

J 

£ 

< 

£ 

< 

£, 

< 

ai 

< 

S, 

< 

o 

1,     .       .'       .       . 

- 

- 

2 

- 

- 

2 

1 

1 

1 

5 

. 

2 

1 

8 

« 

1 

1 

2 

2 

1 

8 

8 

- 

8,     .       .       .       . 

2 

6 

7 

2 

8 

6 

4 

2 

10 

10 

- 

4,     .       .       .       . 

8 

6 

8 

7 

6 

9 

6 

9 

- 

- 

4 

6,     .       .       .       . 

7 

8 

8 

7 

9 

0 

5 

9 

- 

- 

6 

e 

10 

10 

10 

10 

10 

10 

10 

10 

- 

- 

7 

DupliccUe 

Expérimenta 

commenced  Mardi  26,  1897. 

? 

i 

i 

S 

P 

S 

ri 

P 

s 

NO. 

OF  DAY8. 

0^1 

i'^ 

1! 

jTw 

^CO 

-2 

0*0 

Oi 

< 

&4 

•< 

a< 

< 

&4 

< 

1. 

.        .       • 

- 

- 

2 

- 

2 

- 

- 

8 

2. 

6 

6 

8 

7 

6 

2 

9 

8, 

10 

7 

9 

8 

7 

8 

9 

4. 

- 

10 

10 

10 

9 

10 

10 

6, 

1        ^ 

- 

- 

- 

10 

- 

- 

«*         . 

1 

- 

- 

- 

- 

" 

- 

T. 

8»        . 

_ 

_ 

- 

- 

. 

~ 

10 

- 

». 
10, 

! 
i 

- 

- 

- 

- 

- 

- 

- 
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Dvplicate  Expérimenta 

etc.— 

•  Cîoncluded. 

1^ 

s 

f 

S 
< 

Checkp. 

NO.  OF  DAYB. 

No.l. 

No.  2.     No.  8. 

No.  4. 

1 4 

1 

6              4 

3 

2      1        - 

- 

- 

% 

1 

0      !        4 

7 

2 

- 

- 

- 

S. 

1          7 

9              7 

10 

2 

- 

- 

- 

4. 

1          j 

1 

10      1        7 

- 

2 

- 

- 

- 

S. 

0 

8 

2 

- 

- 

-• 

6. 

- 

0 

- 

2 

- 

- 

- 

7, 

- 

• 

- 

2 

- 

- 

- 

8, 

9 

- 

2 

- 

- 

- 

». 

-      I      10 

- 

2 

- 

1 

- 

10, 

10 

- 

- 

2 

1 

- 

*  One  larva  lott. 


Indoor  ExperimentSy   commenced    AprU    5,   1897. — Larvœ  in 

Second  Stage. 


NO.  OF  DAYS. 


I 

•CI 


I 


s 

I 


Os 


i. 
Î2 


s 


1.. 

2, 
S. 
4.. 
6. 

«. 
7, 
8» 
0. 


10 


10 


8 
8 

6 
6 
7 
0 

10 


3 
4 
« 
8 
8 
9 
0 
10 


8 
9 
10 


6 
9 
10 
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Indoor  Experiments,  etc.  —  Concluded. 


|! 

î' 

0HS0X8. 

NO.  ur  uAxts. 

No.l. 

No.  2. 

No.  8. 

No.i. 

1 

ft 

- 

. 

- 

. 

2,  . 

8 

- 

- 

- 

- 

8,. 

0 

- 

- 

- 

- 

4..       . 

10 

- 

- 

- 

• 

fi..       . 

- 

10 

- 

- 

- 

- 

7.. 
8.. 

- 

10 

- 

- 

- 

- 

- 

10 

- 

- 

- 

- 

- 

- 

• 

9.  . 

- 

- 

- 

- 

- 

- 

- 

- 

Outdoor  Expérimente^  commenced  May  20^   1897,  —  Larvœ   in 

Second  Stage. 


h 

Oheoks. 

NO.OP 
DAYB. 

i 

«8 

|2 

S 

i 

< 

Cheokb. 

NO.  OF 
DAY8. 

i 

i 

ci 

« 

1 

1.  .       . 

2,  .       . 
8,       .        . 
4,        .        . 
6.        .        . 

4 
« 
7 
7 

5 
8 

1 

7 

8.    .       . 

7,  . 

8,  . 

0,   .      . 
10.    .       . 

9 
S 
8 
10 

10 

8 
8 
0 
0 
0 

7 

7 

0 

10 
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Indoor  Experiments,   commenced  April   15,   1S97. — Larvvt  in 

Third  Stage. 


NO.  OF  DAY8.      1     ^S 

1 

i 

1! 

:2 

< 

i 

P 

S 

i 

i 

S 

-S 

1. 
7. 

».     . 

10.         , 

i        _              . 
3              3 

'         6      '        0 
1 

8      I        8 
10              8 

10 

10 

10 

e 

7 
8 
10 

s 

5 
8 
10 

3 
S 

8 
9 
10 

6 

7 
10 

Indoor  Experiments^  etc.  —  Concladed. 


ï 

S 

i 

•< 

OS 

1^ 

S 
cl 

< 

! 

,                   Chscxs.* 

NO.  OF  DAY8. 

No.l. 

No.  2. 

No.  3.    No.  4. 

1 

1, 
2, 
8, 
4, 
6. 
«. 
T. 
8. 
», 
10, 

7 
8 
10 

5 
7 
10 

9 
10 

6 
10 

1 

1 
1 
1 
1 

1  ; 

- 

*  DlMOOtlnood  %%  the  «nd  of  one  woek,  m  «U  the  lirlng  Urr»  hftd  moltod. 
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Outdoor  ExperimentSy*  commenced   May  28^  1897. — Larvœ  in 

Third  Stage. 


C3 
1 

|2 

< 

Chboks. 

NO.  OF 
1      DAT8. 

i 

r 

î 

< 

1         Ohecks. 

NO.  UF 
DAT8. 

i 

1      . 
1     ^ 

1» 
2, 

e. 

8. 

9, 
10, 
11, 

1 

2 

1 
2 
2 

- 

. 

1 

i    12.    .        . 

lu..     . 

1   14.    .       . 
!   16,    .       . 
11..    .        . 

IT.    .       . 

18.    .       . 

1».    .        . 

20.  .        . 

21,  .       . 

t 

3 

1 

2 
2 

4 
4 
4 

4 

*  DiaooDtinaed  at  the  end  of  tweoty«ooe  days. 


Indoor  Expérimenta^    commenced  April  26 j   1897. — Larvœ  in 

Fourth  Stage, 




NO.  OF  DAY8. 

L 

Â 

1 

i^ 

i 

Os 

i 

^iH 

i 

"gS 

ë 

ïS 

12 

fl 

< 

Oi 

< 

£ 

< 

^ 

< 

1 

2 

- 

1 

9 

6 

9 

2.  . 

2 

2 

9 

8 

9 

3,. 

4 

2 

9 

9 

9 

4,. 

« 

6 

9 

9 

10 

ft.  .        . 

10 

8 

10 

10 

10 

10 

- 

«,  .        , 

- 

10 

- 

- 

- 

- 

7..       . 

- 

- 

8 

- 

- 

- 

- 

- 

8..       . 

- 

- 

0 

- 

- 

- 

-■ 

- 

9.  .        , 

- 

- 

10 

- 

- 

- 
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THE  GYPSY  MOTH— APPENDEX. 


Indoor  Expérimenta,  etc.  — Concluded. 


1. 

< 

j! 

f^ 

1 

Chscks. 

NO.  OF  DAYS. 

1 
No.l. 

No.  2. 

No.  S.     No.  4. 

^ 

5 

» 

» 

. 

. 

. 

- 

%  . 

3 

- 

- 

- 

- 

8.. 

- 

- 

- 

- 

4.  . 

- 

^ 

ft.  . 

- 

- 

«•  . 

10 

10 

10     t 

- 

- 

7,.       . 

- 

- 

- 

1        . 

- 

«.  . 

- 

- 

10 

- 

- 

©,  .       , 

- 

- 

- 

-      1 
1 

- 

- 

Outdoor   Experiments^   commenced   June  i,    1897. — Larvœ  in 

Fourth  Stage. 


i 
If 

< 

Chscks.  '     i 

h 

1 

< 

CmcKS. 

NO.UF 
DAYS. 

ri 

é 

1 
é  1 

NO.  uir 
DAYB. 

1  i  'i 

i 

1. 
2, 
8. 

». 

«• 
7, 

8,      . 

10,  , 

11.  . 

- 

- 

1 
1 

12. 
18, 
14. 
16. 
18. 
17, 
18. 

w, 

». 
21, 

4* 

10 

! 

2 
2 

4 

»  Dtooootinatd. 
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Outdoor  Experiments,   commenced  June  11,  1897. — Larvœ  in 

Fifth  Stage. 


i 

«-2 

a 

1 

Chboks. 

NO.OF 
DAYB. 

i 

i 

< 

CHBOKf. 

DAY8. 

é 

1 

i 

ci 

é 

i 

2. 

8, 

4» 
5. 
«. 
T. 
8. 

10, 
11, 

- 

;! 

2 
2 
2 
3 

1 

9 
10 

12,    .       . 
1».    .       . 
M,    .       . 

16.  .       . 
1«,    .       . 

17.  .        . 

18.  .        . 

19.  .       . 

20.  .       . 

21.  .       . 

10 

9* 

8 

7 

1 

-• 

-* 

- 

*  DlftooDtinn«d. 


Outdoor  Ex^riments^  commenced  June  26^  1897.  —  Larvœ   in 

Sixth  Stage. 

[Note.— Superior  flgarM,  In  ail  cams,  indioate  the  namber  of  larras  papatlog  on  the 
corretpondlng  days.] 


^S 

i 

m    1 

Chboks. 

' 

If 

S 

< 

Cbbcks. 

NO.  Ub- 
DAY8. 

i 

c4 

eo 

é 

:    NO.  uv 
DAY8. 

M* 

o 
SZ5 

1. 
2. 
3, 
4. 
6. 
6, 

8, 
». 
10, 
11, 

2 
3 

2 

8 
« 
10 

1 
-1 

-S 

3 

3 
3> 

[ 

1* 

1 
11 

1 

1 

;  12, 

'  13. 
14, 

16. 

1 
16, 

!"■ 

1  18, 
1>. 
20. 

.  21. 

: 

4  1 

- 

1» 

1 

3  * 

4  * 
4S 

3» 

3» 

3 

3 

3 

3 

4 
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By  the  direction  of  Professer  Femald,  the  preceding  ex- 
periments  were  performed  in  order  to  détermine  the  relative 
iusecticidal  effects  of  Paris  green  and  arsenic  on  the  gypsy 
moth.  While  arsenic  seems  slightly  superior  to  Paris  green 
so  far  as  killing  effects  are  concerned,  its  high  spécifie  gravity 
renders  it  difficult  of  suspension  in  water,  and  hence  it  can- 
not  be  applîed  evenly  to  the  folîage.  We  hâve  long  siuee 
abandoned  the  use  of  Paris  green  in  our  spraying  opérations, 
and  neither  this  poison  nor  arsenic  can  compete  with  arsenate 
of  lead  as  a  means  for  destroying  the  gypsy  moth.  The 
high  death  rate  of  the  larvro  in  the  check  expérimenta  îs  a 
probable  conséquence  of  the  remarkably  wet  season  of  1897. 

Scheele's  Green. 
Field  Ex2)erimenty  June  22^  1897. 

Twenty  square  rods  of  badly  infested  oak  timber  and 
brush  land  were  thoroughly  sprayed  with  Scheele's  green, 
at  the  rate  of  5  pounds  to  150  gallons  of  water. 

July    1.    About  10  per  cent,  of  the  larvae  are  dead.    Foliage  slightly 

bumed. 
July   5     No  more  larvœ  dead.    Foliage  badly  bumed 
July  11.    Trees  stripped  by  the  larvœ,  except  where  the  foliage  has 

been  killed  by  the  poison 

In  the  above  experiment  the  object  was  to  destroy  the 
caterpillars,  regardless  of  the  effect  upon  the  foliage. 


Digitized  by 


Google 


INSECTICIDES. 


79 


Lead  Arsenite  v,  Lead  Arsenate. 

Indoor  Experiments^  commenced  June  13^  1896.  — Larvœ  in  F\fth 

Stage. 


NO.  OP  DAYS 

Lead     1 
Artenite.l 
3-150. 

Lead      1 

Arsenate,  1 

2-150.     1 

Lead 

Arsenite, 

6-150. 

Lead 

Arsenate, 

5-150. 

Lead 

Arsenite, 

10-160. 

Lead 

Arsenate, 

10-160. 

1.        . 
3.         . 

- 

- 

- 

- 

. 

. 

- 

. 

- 

. 

4, 

- 

- 

- 

- 

5.         . 

- 

- 

- 

- 

«, 

- 

- 

1 

- 

7, 

- 

- 

2 

1 

%        . 

- 

- 

2 

1 

9.        . 

- 

2 

3 

9 

10. 

- 

2 

4 

11. 

- 

2 

5 

12. 

- 

2 

« 

13. 

- 

2 

8 

w. 

2 

2 

«     ' 

15. 

2 

2 

8 

le. 

2 

2 

9 

10 

17. 

2 

8 

2 

10 

- 

18. 

2 

2 

" 

- 

19. 

2 

2 

41 

- 

20, 

2 

'' 

2 

- 

- 

21. 

2 

10 

2 

- 

- 

22. 

2 

- 

2 

- 

- 

28, 

2* 

- 

2 

- 

- 

24, 

- 

- 

2* 

- 

- 

25, 

- 

- 

- 

- 

- 

28. 

- 

- 

- 

- 

7* 

- 

*  DisooDtlnaed. 
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THE  GYPSY  MOTH— APPENDIX. 


Outdoor  Experiments,*  œmmenced  June  19,  1896. — Larva  in 

Sixih  Stage. 


NO.  OF  DAY8 

LmmI 

Araenlte, 

2-160. 

Le»d 

ArMDEle» 

2-160. 

Lead 

Anenite, 

6-160. 

Lemd 

ArMDate, 

6-160. 

Lead 

Araenite, 

10-160. 

Laid 

AmD*ie, 

10-lW. 

1. 

- 

- 

- 

^ 

- 

2, 

- 

- 

- 

- 

- 

- 

8, 

- 

- 

- 

- 

4. 

- 

- 

• 

- 

6. 

- 

- 

- 

6,         . 

- 

- 

- 

T,         . 

- 

- 

- 

8. 

- 

- 

9. 

- 

- 

- 

10. 

2 

- 

- 

11. 

2 

- 

- 

12. 

8 

- 

- 

13. 

i         ' 

- 

.1 

2 

u. 

8t 

-t 

2 

21 

16, 

- 

- 

2t 

2t 

1«. 

•     . 

- 

- 

- 

- 

". 

- 

- 

- 

- 

18. 

- 

- 

- 

- 

1». 

- 

- 

- 

- 

30. 

- 

. 

- 

. 

21. 

- 

- 

- 

- 

22, 

- 

- 

- 

- 

28. 

- 

- 

- 

- 

24, 

- 

- 

- 

- 

gl 

2Ô, 

- 

- 

- 

- 

2«. 

- 

- 

• 

- 

- 

27, 

- 

- 

- 

. 

- 

28. 

- 

- 

- 

- 

8' 

- 

*  No  barning  of  foliage  appeared  In  tbeae  expérimenta. 


t  DitooDtloued. 


Thèse  expérimenta  with  chemically  pure  arsenite  of  lead  v, 
arsenate  of  lead  mixture  (containîng  in  reality  only  about  50 
per  cent,  chemically  pure  arsenate  of  lead)  show  the  relative 
superiority  of  f  he  latter.  The  spécifie  gravity  of  the  arsenite 
of  lead  is  much  greater  than  that  of  the  arsenate,  and  for 
this  reason  it  cannot  be  so  evenly  applied  to  the  foliage. 
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Barium  Arsenate.* 

Outdoor  Experimetits^   œmmenced    June  I,   1896.  —  Larvœ   in 

Fourth  Stage. 


NO.  OF 
DAY8. 

1 

! 

■«I 

il 

1 

« 
g 

< 
il 

Se 

n 

, 

< 

il 
1-^ 

^ 

If 

. 

1^ 

1 

^ 

1.  . 

2,  . 
8,        . 
4.        . 

T. 
8. 

10. 
11. 
12, 
13. 
M. 
M. 
1«. 
IT, 
18. 

1 
1 
2 
2 
2 

a 

2 
2 
8 
S 
8 
8 
8 
8 
8t 

If 

2 
2 
2 

2 
2 
6 

6t 

It 

10 

-t 

10 

-t 

10 

-t 

10 

-t 

*  FolUge  iiDlDjQr«d. 


t  DitMOtloued. 
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THE  GYPSY   MOTH— APPEXDIX. 


OxMoor  Experiments.  —  Larvœ  in  Sixth  Stage, 


NO.  OF  DAYS. 


1, 

2, 
8, 
4. 

S» 

«. 

7, 

8, 

0, 

10, 

lit 

12, 

18, 

l^t 

16. 

16. 


JUKX  2S,  1896. 


B«rlain 

Arsenate, 

12-160.» 


1 
1 
2 
2 
2 
3 
6 
6 

6 

8 

10 


Barinm 

Anenate, 

16-160.* 


1 
« 
6 
10 


Barlam 
Anenate, 
20-160  t 


Jum  26, 

1896. 


Barinm 
AneOHte, 
40-160.' 


6 
10 


*  Follage  sllghtly  baroed. 


t  FoIlag«  badly  baraed. 


Barium  Arsenate. 

Field  Experiments. 

Ten  pounds  to  150  gallons;  glucose,  1  gallon  to  150;  50 
square  rods  red  oak  and  white  oak  brush  ;  larvœ  în  second 
and  third  stages.     Echo  Street,  Malden. 

Sprayed  May  24,  1897  :  — 
May  26.    No  résulte. 
May  28.    No  résulta. 
May  29.    No  résulta. 
June    3.    Few  larvsB  dead  ;  foliage  bnmed     Discontinued. 

Ten  pounds  to  150  gallons  ;  glucose,  1  gallon  to  150  ;  30 
square  rods  white  oak  and  red  oak  brush  ;  larvœ  in  second 
and  third  stages.     Valley  Street,  Medford. 
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Sprayed  May  24,  1897  :  — 
May  26.    No  resalts. 
May  28.    No  résulte. 
May  29.    No  résulta. 

June  3.  Few  larvas  dead;  folîage  bumed;  teuder  folîage  badly 
bumed.    Discontinued 

The  barium  arsenate  used  in  the  two  preceding  experî- 
ments  had  stood  in  the  '*  mother  liquor**  ail  winter,  and  had 
developed  a  considérable  amount  of  soluble  arsenic.  In  the 
foUowing  experiment  the  barium  arsenate  was  freshly  pre- 
pared  :  — 

Ten  pounds  to  150  gallons  ;  glucose,  1  gallon  to  150  ;  100 
square  rods  oak,  pine  and  white  bîrch  brush  ;  larvœ  in  fourth 
and  fifth  stages.     Hawkes'  Farm,  Saugus. 

Sprayed  June  18-19,  1897  :  — 

Jane  24.  Many  larvée  dead.  Spécial  Inspecter  Little  agrées  with  me  in 
estimating  that  GO  per  cent,  of  the  larvse  hâve  been  killed 
Not  as  many  dead  as  where  arsenate  of  lead,  20-150,  is 
used.  No  burning  apparent;  poison  does  not  show  well 
on  folîage. 

June  29.  Sprayed  area  in  about  the  same  condition  as  on  June  24  ; 
more  larves  hâve  died,  but  there  are  many  large  ones  still 
feeding;  bushes  are  being  stripped;  poison  disappeared; 
no  buming  of  note. 

July  3.  Poison  has  stopped  killing;  slight  buming  on  tender  foli- 
age  ;  efifect  not  as  good  as  where  arsenate  of  lead,  20-150, 
is  used.  The  greatest  fault  seems  to  be  in  the  ease  with 
which  the  poison  is  washed  from  the  foliage  Larvse 
pupating.    Discontinued. 

The  experiments  with  barium  arsenate  in  1896  gave  so 
good  results  that  we  were  hopeful  that  this  insecticide  would 
prove  superior  to  lead  arsenate.  Its  killing  effects  on  larvœ 
in  confinement  are  certainly  superior  to  those  of  arsenate  of 
lead.  In  the  field  spraying  opérations  it  was  found  that  the 
poison  did  not  adhère  to  the  foliage  for  a  sufiBciently  long 
time  to  kill  the  larvœ.  With  the  lessenîng  of  the  cost  of 
arsenate  of  lead  we  hâve  now  eflTected,  barium  arsenate  can- 
not  compete  with  it. 
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THE   GYPSY  MOTH— APPENDIX. 


Lead  Phenolate.* 

Outdoor   Expérimenta^    cœnmenced   July   2,    1897. — Larvœ  in, 

Fifth  Stage. 


NO.  OF 
DAY8. 

LmmI 

PhenolaU, 

1-160. 

Lead 

PhenoUtte, 

2-160. 

LMd 

Phenolate, 
8-160. 

Lead 

Phenolate, 

6-160. 

Lead 

Phenolate, 

8-160. 

Lead 

PhenolMe. 

10-160. 

1. 

1 

• 

- 

- 

- 

- 

a. 

•      . 

1 

- 

- 

- 

- 

- 

8. 

- 

- 

- 

- 

- 

- 

4. 

.1 

- 

- 

- 

- 

.1 

S. 

11 

- 

- 

- 

- 

«, 

- 

- 

.1 

.t 

7. 

11 

- 

- 

- 

- 

«, 

6* 

1» 

•s 

11 

- 

0. 

1 

- 

- 

10. 

2» 

- 

- 

11. 

2 

- 

3 

- 

12. 

Z* 

11 

-        ' 

1». 

8» 

* 

- 

14. 

- 

- 

61 

It 

16. 

- 

- 

w. 

- 

- 

Ih 

fil 

- 

- 

18, 

- 

- 

1». 

- 

- 

- 

2* 

». 

- 

- 

- 

»• 

- 

- 

- 

2« 

*  Foliage  anlnjared. 
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Outdoor   Experiments,   commenced   Juîy   i,    1897, 

Sixth  Stage. 


•  Larvœ    in 


NO.  OF 
DATS. 

Leiul 

Phenolate, 

1-160. 

Lead 

PhenoUto, 

2-160. 

Lead 

Phenolate, 

8-160. 

Lead 

Phenolate, 

6-160. 

Lead 

Phenolate, 

8-160. 

Lead 

Phenolate, 

10-160. 

1. 

- 

- 

- 

- 

- 

- 

2. 

- 

- 

- 

- 

- 

- 

8, 

.1 

- 

- 

- 

- 

4, 

1 

- 

- 

- 

.1 

- 

5, 

1           1* 

.1 

.1 

•  S 

.1 

- 

e. 

- 

.1 

2* 

- 

- 

T. 

.t 

- 

2 

.1 

-t 

8, 

2» 

.s 

3» 

- 

9. 

.1 

1 

4 

.1 

10, 

.s 

1» 

- 

- 

11, 

1 

- 

1 

1 1 

M. 

'            4» 

1» 

- 

1» 

1* 

18, 

- 

- 

- 

- 

11 

1 

14,     , 

- 

- 

- 

- 

1» 

16,     . 

- 

.1 

- 

- 

1* 

16,     . 

- 

- 

- 

- 

- 

11 

17,     . 

- 

- 

- 

- 

- 

18,     . 

- 

- 

- 

- 

- 

10,    . 

- 

- 

- 

~ 

- 

2 

20.     , 

- 

1 

- 

" 

- 

- 

21,     . 

- 

- 

- 

- 

- 

- 

Phenolate  of  Lead. 
Field  Experiment, 
Grayîsh  white  sait  of  low  spécifie  gravity;  mixes  with 
difficulty  in  water  ;  particles  coarse  ;  10  pounds  to  150  gal- 
lons; glucose,  6  quarts  to  150  gallons;  large  apple  tree 
badly  infested;  larvœ  in  fifth  and  sixth  stages.  Fenwick 
Street,  Malden. 

Sprayed  July  1, 1897  :  — 
July    3.    No  larvsB  dead. 
July  10.    No  larvae  dead.    No  buming. 
July  19.    No  larvae  dead.    Greater  part  of  larvae  pupating. 
July  21.    No  larvœ  dead.    No  buming     Discontinued. 

It  would  seem  as  though  so  powerful  an  organic  poison  as 
phénol  would  hâve  had  more  efiect  upon  the  larvœ. 
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Di-Plumbic  Arsenate  v.  Tri-Plumbic  Arsenate. 

Outdoor    Ex2)€riments,    œmmenced  July   9,    1897, — Larvos,     in 

Fifth  Stage. 


NO.  OF  DAYS. 

11. 

iU 

Di-Plumblc 
A  reenate, 
10-160. 

Tri  Plomblc 
Arsenate, 
10-160. 

si 

ils 

?|2 

5  '^ 

fli 

1.       . 

o 

- 

- 

- 

. 

- 

- 

- 

1 

- 

- 

_ 

. 

. 

, 

- 

4,       . 

2 

_» 

- 

1^ 

-1 

* 

8î 

6. 

A* 

- 

21 

1 

- 

^  ^ 

1» 

41 

«. 

2» 

2 

n 

1 

8» 

5 

41 

T. 

4  t 

2 

2 

1 

31 

6 

8. 

2 

31 

2 

7 

». 

4  ^ 

3 

2 

7 

10. 

^* 

8» 

41 

T 

11. 

* 

- 

8 

12, 

" 

8 

13. 

" 

8 

5 

14.       . 

■ 

8 

16. 

6» 

' 

w.     . 

8 

IT, 

- 

61 

- 

0 

18. 

- 

- 

- 

- 

19, 

- 

- 

- 

- 

- 

20. 

- 

- 

- 

- 

21, 

6* 

- 

6* 

- 

* 

_ 

«♦ 

*  Dlaoontinued. 
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Outdoor  Experiments,*   commenced  Jvly   9,    1897.  —  Larvœ   in 

Sixth  Stage. 


XO.  OF  DAYS. 

Plnmble 

Arsenata. 

5-150. 

Tri. 
Plumble 
Araenate. 

5-150. 

Dl. 

Plumble 

AraeDate, 

10-150. 

Tri. 

Plumble 

Araenate, 

10-150. 

•  Dl. 

Plumble 

Arsenaie, 

15-160. 

Tri. 

Plumble 

Anenate, 

15-150. 

1»       . 

1 

- 

- 

- 

- 

. 

2.       . 

- 

- 

- 

- 

- 

- 

8.       . 

- 

- 

- 

- 

- 

4.       . 

1 

1» 

- 

•  t 

6.       . 

•  1 

1> 

.1 

1» 

«,       . 

1 

1 

- 

1 

41 

S^ 

T,       . 

1 

" 

1» 

8,       . 

5^ 

1 

1 

4*t 

9.       . 

1» 

2 

8  1 

10.        . 

1» 

2 

41 

8  1 

11,        . 

1 

41 

2 

12,       . 

- 

1 

21 

- 

18.       . 

" 

1 

5 

2 

- 

M.       . 

- 

2 

6 

2 

- 

5  * 

15,       . 

- 

- 

2i 

- 

. 

16.       . 

• 

- 

7  ^ 

2 

- 

. 

17.       . 

- 

- 

- 

21 

. 

• 

18. 

- 

- 

- 

- 

- 

. 

M,       . 

. 

- 

- 

. 

• 

« 

20,       .       . 

- 

- 

- 

- 

. 

, 

21,       . 

- 

- 

- 

- 

- 

- 

*  Follage  unlDJared. 


t  One  laira  loit. 
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Outdoor  Experiments^*  etc.  —  Concluded. 


NO.  OF  DAY8. 


DU 

Plumblc 

Arsenate, 

20-160. 


Tri. 

namble 

Artenate» 

20-150. 


Chkcks. 


No.l.        No.  2.    I    No.  8. 


1, 
T, 


0. 
10, 
11. 
IS» 
18, 
14, 
16, 
16, 
17. 
18. 
Ifil. 
20, 
21, 


1» 

1 

1 

1 

1 

21 

5 

6 

6 

6 

5 

6 

6> 


.8 

3* 


1» 


8 

8 

8 

8» 

8« 


1» 

1 

1» 

1 

3» 

8» 

8 

8 

3 

8 

4 


*  Follage  aninjared. 

Di-Plumbic  Arsenate. 
Field  Expenments, 
Twenty  pounds  to  150  gallons  ;  glucose,  1  gallon  to  150  ; 
red  oak  and  white  oak  brush  ;  badly  infested  ;  larvœ  in  fifth 
and  sixth  stages.     Pierce  Street,  Malden. 

Sprayed  Jane  25, 1897 
June  29.    Killing  well. 

July     1.    Killing  well.    Stripping  of  foliage  bas  stopped. 
Jaly     3.    Killing  well.    Eighty  per  cent,  of  the  larvae  are  dead 
July  10.    Killing  well.    Many  larvae  pupating. 
July  16.    Poison  nearly  through  killing,  because  of  pupation  of  larvaî. 

Has  given  excellent  results  ;  no  buming  of  foliage. 
July  21.    Few  dead  larvae  ;  no  buming.    Poison  has  killed  as  well  or  a 

little  better  than  the  tri-plumbic  arsenate. 


Digitized  by 


Google 


INSECTICIDES.  89 

Twenty  pounds  to  150  gallons  ;  glucose,  1  gallon  to  150  ; 
red  oak  and  white  oak  trees  of  médium  size,  badly  infested  by 
larvœ  in  fifth  and  sixth  stages.  Pine  Hill  Path,  Metropolitan 
Park  Eeservation,  Medford. 

Sprayed  June  26, 1897  :  — 

June  29.    Killing  well.    Dead  larvœ  plenty  in  path. 

July     1.    Killing  well.    Dead  larvse  plenty  in  path. 

July     5.    Killing  well. 

July   10.    Killing  well.    Sixty  per  cent,  of  the  larvœ  dead. 

July  21.  Poison  still  killing,  although  the  greater  part  of  the  larvœ 
hâve  transformed.  No  buming  of  foliage.  The  results 
fix)m  the  experiment  are  equally  as  good  as  those  where 
the  tri-plumbic  arsenate  is  used. 

Tri-Plumbic  Arsenate. 

Fieîd  Experiment, 

Check  experiment  on  the  preceding;  20  pounds  to  150 
gallons  ;  opposite  side  of  path. 

Sprayed  June  26, 1897  :  — 
June  29.    Killing  well. 

July  1.  Killing  well.  Plenty  of  dead  larvœ. 
July  5.^  Killing  well.  Plenty  of  dead  larvœ. 
July   10.    Still  killing  ;  no  buming  ;  about  sixty  per  cent,  of  the  larvœ 

dead. 
July  21.    Few  dead  larvœ  ;  greater  part  pupated. 

The  di-plumbic  arsenate  was  prepared  from  nitrate  of  lead. 
So  far,  this  insecticide  seeras  equal  if  not  superior  to  the 
tri-plumbic  arsenate.  Extensive  field  experiments  will  be 
made  with  the  di-plumbic  arsenate  during  the  season  of 
1898,  should  the  Législature  provide  means  for  the  continua- 
tion of  this  Tvork. 

The  **  di-plumbic  arsenate"  is  composed  of  about  two-thirds 
di-plumbic  arsenate  and  one-third  tri-plumbic  arsenate.  The 
tri-plumbic  arsenate  is  approximately  pure. 
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DANGER  FROM  THE  USE  OF  ARSEISTATE 
OF  LEAD. 


A.   H.  KIRKLAND,  M.S. 


A  matter  of  considérable  importance  in  extensive  sprayîng 
opérations  with  arsenic  compounds  is  the  fréquent  complaînt 
of  arsenical  poisoning  on  the  part  of  those  who  apply  the 
poison  to  the  foliage.  In  our  work  against  the  gypsy  moth 
such  complaints  are  not  uncommon,  and,  since  our  em- 
ployées apply  from  two  to  three  tons  of  this  insecticide  to 
infested  trees  and  shrubbery  in  a  spraying  season  of  from 
four  to  six  weeks,  it  has  sometimes  appeared  that  thèse  com- 
plaints  might  rest  on  a  basis  of  fact.  Cases  of  supposed 
arsenical  poisoning  are  of  more  fréquent  occurrence  toward 
the  close  of  the  spraying  season  ;  and  to  get  at  the  actual 
physical  condition  of  our  men  at  such  a  time,  a  séries  of  in- 
vestigations was  attempted  late  in  June,  1897. 

It  is  conceded  by  physicians  and  toxicologists  that  when 
arsenic  is  taken  into  the  System,  either  via  the  mouth,  lungs 
or  skin,  it  is  chiefly  eliminated  by  means  of  the  kidneys,  and 
that  the  présence  of  arsenic  in  the  urine  of  a  sick  man  is 
faîrly  conclusive  évidence  of  arsenical  poisoning.  An  effort 
was  made,  but  with  only  pailîal  success,  to  coUect  twenty- 
fivo  samples  of  urine  from  men  who  for  some  time  had  been 
engaged  in  spraying.  Two  rather  interesting  discoveries 
were  made  at  this  time  :  first,  the  almost  complète  indiffér- 
ence on  the  part  of  the  men  in  normal  health  in  regard  to 
the  whole  matter;  and  second,  the  enumeration  by  those 
who  were  temporarily  out  of  health  of  many  alarming  symp- 
toms  which  were  ascribed  to  the  effects  of  the  poison.  Only 
eight  samples  were  obtained,  and  thèse  were  sent  to  Mr. 
F.  J.  Smith  for  analysis,  with  the  following  results  :  — 
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No.  1.  —  Taken  6  a.m.,  June  27.  Man  in  good  health;  had  been  en- 
gagea in  spraying  about  two  weeks  ;  trace  of  arsenic  found. 

No.  2.  —  Taken  8.15  a.m.,  June  24.  Man  enjoyed  good  health  up  to  the 
spra^-ing  season  ;  had  been  engaged  in  spraying  tbree  weeks 
and  during  the  last  week  had  suffered  fix>m  loss  of  appe- 
tite,  with  considérable  disturbance  of  the  digestive  System  ; 
17.6  mg.  arsenic  per  litre  were  found. 

No.  3.  —  Taken  12  noon,  June  24.  Man  in  fair  health,  aslde  from  an 
occasional  "  bilious  attack  ;  "  had  sprayed  for  three  weeks  ; 
no  arsenic  found. 

No.  4.  —  Taken  12.30  P.M.,  June  24  Man  in  good  health,  but  appetite 
poor  at  times  ;  had  worked  at  spraying  for  three  weeks  ;  no 
arsenic  found. 

No  5.  — Taken  1.30  p.m.,  June  24.  Man  in  excellent  health;  had 
sprayed  for  six  days  ;  ti'ace  of  arsenic  found. 

No.  6.  —  Taken  June  26.  Man  in  poor  health  ;  was  well  until  after  he 
had  worked  at  spraying  about  two  weeks;  had  sprayed 
nearly  four  weeks  ;  trace  of  arsenic  found. 

No.  7.  —  Taken  June  26.  Man  had  complained  of  varions  dérangements 
of  his  digestive  System  ;  had  sprayed  for"  over  three  weeks  ;  " 
.2  mg  of  arsenic  per  litre  found. 

No.  8.  —  Taken  June  1.  Man  in  poor  health  ;  had  been  engaged  in  ex- 
perimenting  with  Paris  green  and  other  arsenical  compounds 
for  about  three  months  ;  4  mg.  arsenic  per  litre  found. 


The  résulta  of  thèse  analyses  show  conclusively  that  in 
some  cases  men  engaged  in  spraying  acquire  dangerous 
amounts  of  arsenic.  That  actual  sickness  resulting  from  this 
work  is  rare,  is  shown  by  the  fact  that  but  few  of  our  many 
employées  iose  tinie  from  this  cause.  A  case  of  this  kind 
investigated  by  the  writer  in  1896  proved  to  be  one  of  un- 
mistakable  arsenical  poisoning,  which  in  this  instance  was 
not  strange,  sînce  less  than  one  week  previous  to  the  time 
the  man  was  taken  sick  he  was  observed  to  be  especially 
careless  in  the  use  of  the  poison,  allowing  the  drippings  of 
the  spraying  pôle  to  run  freely  up  his  arms  and  probably  over 
the  greater  part  of  his  body.  Nowhere,  perhaps,  do  we  find 
a  better  illustration  of  the  contempt  bred  by  familiarity  than 
in  the  manner  in  which  men  engaged  in  spraying  make  use 
of  insecticides.  In  the  case  of  our  employées  an  excuse  is 
found  in  the  high  state  of  physical  vigor  that  characterizes 
the  whole  force,  —  the  natural  resuit  of  an  active,  outdoor 
life. 

Strangely  enough,  the  most  fréquent  cause,  for  complaint 
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în  the  use  of  arsenate  of  lead  is  an  entirely  harmless  one. 
The  odor  of  the  spray  when  very  pronounced  often  causes 
considérable  anxiety  among  those  engaged  în  spraying,  and 
in  one  or  two  cases  has  been  known  to  produce  nausea. 
This  odor  is  not  produced  by  the  arsenic  or  the  lead,  but  is 
the  rich  créosote  smell  remaining  in  the  crude  acetic  acid 
used  in  the  manufacture  of  acétate  of  lead.  This  acid  is  one 
of  the  résultants  of  the  destructive  distillation  of  wood,  and 
retains  the  smoky  odor  even  after  passing  through  several 
chemical  reactions. 

It  may  be  stated,  in  gênerai  terms,  that  while  an  occa- 
sional  person  may  become  poisoned  during  extensive  spray- 
ing opérations  with  arsenate  of  lead,  premonitory  symptoms 
appear  in  ample  time  for  a  change  of  work  to  be  arranged  ; 
and  since  the  conditions  existing  in  the  work  against  the 
gypsy  moth  are  exceptional,  the  farmer  or  fruit  grower  may 
use  this  insecticide  with  less  fear  of  danger  from  poisoning 
than  is  the  case  where  Paris  green  or  London  purple  is  used. 
In  ail  cases  proper  care  must  be  taken  in  handling  the  poison 
and  in  preventing  the  exposure  of  the  skin  to  the  spray. 

The  danger  to  animais  from  feeding  on  grass  under  trees 
that  hâve  been  sprayed  is  a  matter  that  has  at  times  received 
a  large  measure  of  popular  attention  in  the  région  intested 
by  the  gypsy  moth,  and  at  the  time  of  spraying  we  hâve 
always  taken  the  précaution  to  advise  ail  property  owners  of 
the  possible  danger  to  their  fowls  and  live  stock.  The  ex- 
periment  detailed  below  is  of  interest  in  this  connection. 

On  June  26,  1896,  suflScient  grass  to  make  two  large  feed- 
ings  for  a  horse  was  eut  and  spread  beneath  a  pear  tree  of 
médium  size,  and  the  trce  heavily  sprayed  with  arsenate  of 
lead,  at  the  rate  of  20  pounds  to  150  gallons  of  water.  The 
drippings  from  the  tree  were  not  suflScient  to  discolor  the 
grass  to  any  marked  degree,  so  the  nozzle  was  tumed  on 
to  the  grass,  and  the  latter  thoroughly  drenched.  By  a 
previous  arrangement  with  Muller  Brothers,  tannery  pro- 
prietors,  North  Cambridge,  a  horse  had  been  secured  for 
expérimental  purposes.  This  horse  weighed  about  1,200 
or  1,300  pounds,  was  perfectly  sound  except  for  a  badly 
sprained  leg,  and  because  of  this  latter  defect  was  soon  to  be 
slaughtered.     The  grass  treated  as  described  was  taken  to 


Digitized  by 


Google 


AKSENATE   OF   LEAD.  93 

the  tannery  and  fed  to  the  horse  during  the  afternoon  and 
evening  of  June  26.  On  June  28  the  writer  found  the 
horse  well  and  hearty,  and  in  ^^beiter  condiiion^^'  so  the 
teamsters  at  the  tannery  stated,  than  before  the  grass  had 
been  fed  to  him.  The  poison  used  in  spraying  was  mixed 
with  cold  water,  and  in  a  few  days  it  wa^  found  that  the 
folîage  of  the  pear  tree  was  badly  burned,  thus  proving  the 
présence  of  soluble  arsenic  in  the  mixture,  and  showing  that 
ît  was  even  more  dangerous  to  animal  life  than  properly 
prepared  arsenate  of  lead  would  hâve  been. 
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DIGESTION    m    THE    LARV^    OF    THE 
GYPSY   MOTH. 


A.  H.   KIRKLAND,  F.  J.   8HITH. 


The  remarkable  résistance  exhîbited  by  the  larvœ  of  the 
gypsy  moth  toward  internai  poisoning  bas  afforded  a  basis 
for  the  suggestion,  so  frequently  made,  that  the  digestive 
functions  in  this  insect  mày  differ  either  in  character  or  in 
degree  from  that  of  insects  more  readily  killed  by  arsenical 
poisons.  To  gain  a  better  idea  of  the  nature  of  the  diges- 
tive  process  in  the  gypsy  moth  larva,  a  limited  séries  of 
investigations  was  made  in  the  summer  of  1896  by  the 
writers,  Mr.  Kirkland  attending  to  the  anatomical  and  physi- 
ological  phases  of  the  question,  and  Mr.  Smith  conducting 
the  chemical  analyses.  It  was  hoped  at  the  time  thèse  inves- 
tigations were  discontinued  that  further  study  of  the  subject 
could  be  made  during  the  summer  of  1897,  but  this  bas  been 
prevented  by  the  demands  of  other  work.  Although  but  a 
few  points  are  established  by  our  studies,  it  now  seems 
advisable  to  publish  them  as  a  contribution  to  the  knowledge 
of  digestion  in  insects.  We  may  properly  state  hère  our 
belief  in  the  importance  of  a  thorough  understanding  of 
this  subject,  and  that  whenever  it  is  reached  many  obscure 
points  in  the  behavior  of  différent  insects  toward  internai 
poisons  will  be  cleared  up. 

That  the  processes  taking  place  in  the  alimentary  canal 
of  the  gypsy  moth  larva  may  be  better  understood,  it  may  be 
well  to  briefly  consider  the  composition  of  the  food  consuraed 
and  the  anatomy  of  the  digestive  tract. 

The  Food  of  the  Gypsy  Moth. 

In  common  with  other  Bombycid  caterpillars,  the  larvœ 
of  the  gypsy  moth  are  practically  confined  for  food  to  leaves 
of  trees,  shrubs  or  plants  ;  in  certain  rare  cases  this  insect 
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bas  been  known  to  devour  bark,  buds,  blossoms  and  fruit, 
but,  as  thèse  are  exceptions,  they  may  be  properly  excluded 
ftx)m  considération. 

Leaves  may  be  said  to  consist  of  a  large  amount  of  organic 
matter  associated  with  water,  and  a  small  quantity  of  minerai 
matter.  In  the  ash  are  found  certain  éléments,  such  as  pot- 
ash,  lime,  phosphorus,  etc.,  which  play  an  important  rôle 
in  plant  economy;  but  the  substances  serving  as  food  in 
leaves  are  organic,  and  consist  mainly  of  proteids,  carbohy- 
drates  and  fat.  Thèse  compounds  are  présent  in  the  proto- 
plasm  with  which  the  cells  are  filled,  and,  when  consumed  and 
assimîlated  by  the  insect,  serve  as  muscle  builders,  sources 
of  fat,  energy  and  beat,  repair  wasted  tissues  and  bring 
about  the  normal  growth  of  the  insect.  Undoubtedly  the 
proteids  are  the  most  important  food  éléments,  and  probably 
serve  as  the  source  of  the  chitin  of  which  the  body  integu- 
ment  is  formed.  The  lignin,  cellulose  and  similar  substances 
found  in  leaves  are  of  but  little  value  as  food. 


The  Digestive  System. 

The  internai  Anatomy  of  the  larva,  pupa  and  imago  bas 
been  fuUy  detailed  in  another  place,*  hence  it  will  suffice  to 
State  that  the  digestive  System  of  the  larva  consists  of  a  pair 
of  stout  jaw8,  a  buccal  cavity,  a  pharynx  dilating  into  an 
anterior  stomach  in  the  forward  body  segments,  a  stomach 
proper,  extending  through  a  greater  part  of  the  body  cavity, 
an  intestine  and  a  short  dilated  rectum.  Discharging  into 
the  mouth  are  a  pair  of  salivary  glands,  while  six  malpighian 
vessels  are  attached  to  the  rectum. 

The  Digestive  Processes. 

The  jaws  of  the  larva  serve  to  incise  and  comminute  the 
food  which  passes  directly  from  the  mouth  into  the  anterior 
stomach,  where  it  is  subjected  to  the  action  of  an  alkaline 
fluîd.  It  is  of  interest  to  note  that  in  this  stomach,  some- 
times  greatly  distended  with  food,  there  is  always  a  large 

♦  Kirkland,  article  on  "Internai  Anatomy;"  «*The  Gypsy  Moth,"  Forbush- 
Fernald,  1896. 
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amount  of  fluid  présent.  From  the  anterior  stomach  the 
food  passes  backward  into  the  posterior  stomach  (the 
stomach  proper),  an  organ  well  supplied  with  strong  an- 
nular  muscle  fibres.  In  this  organ  the  disîntegration  and 
digestion  of  the  food  become  more  marked.  By  the  action 
of  the  stomach  muscles  the  food  is  gradually  forced  along 
until  it  reaches  the  narrow  intestine,  through  which  it  passes 
to  the  rectum,  from  which  the  refuse  material  is  voided  from 
time  to  time. 

Microscopic  examinations  of  the  contents  of  différent 
parts  of  the  alimentary  canal  show  that  the  greater  part 
of  the  food  retains  much  of  its  original  physical  character. 
The  fibrous  éléments  pass  through  the  System  practically 
unchanged.  The  softer  tissues  undergo  a  partial  disintegra- 
tion,  but  in  gênerai  the  cellular  structure  can  be  recognized. 
In  the  contents  of  the  cells,  however,  there  is  a  great 
change  ;  in  food  removed  from  the  anterior  stomach  the  cell 
contents  showed  only  a  partial  destruction,  while  in  samples 
from  near  the  intestine  the  protoplasm  had  nearly  disap- 
peared,  only  the  chlorophyll  granules  remaining.  From 
thèse  examinations  it  appears  that  the  process  of  digestion  in 
this  larva  is  practically  one  of  solution  or  extraction  :  the 
digestive  fluids  dissolve  the  soluble  proteids,  carbohydrates, 
fats,  salts,  etc.,  while  the  insoluble  parts  are  eventually 
ejected.  The  stomach  muscles  do  not  perform  the  function 
of  grindîng,  otherwise  the  physical  characters  of  the  food 
would  be  destroyed  before  it  reached  the  intestine.  Doubt- 
less  the  function  of  thèse  muscles  îs  to  force  the  stouiach 
contents  posteriorly,  and  by  this  movement  bring  the  food 
more  thoroughly  in  contact  with  the  digestive  fluids;  the 
same  is  prôbably  true  of  the  weaker  muscles  of  the  anterior 
stomach,  although  thèse  muscles  are  equally  capable  of 
reverse  peristalsis,  as  shown  by  the  éjection  of  a  part  of  the 
contents  of  this  organ  from  the  mouth  of  the  larva  when- 
ever  the  insect  is  roughly  handled. 

According  to  Plateau,  the  products  of  digestion  in  herbiv- 
orous  însects  consist  of  salts  in  solution,  peptones,  sugar 
and  emulsified  fats.  Thèse  substances  pass  by  osmosis 
through  the  walls  of  the  alimentary  canal  and  mingle  with 
the  blood. 
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The  Alkalinity  of  the  Alimentary  Canal. 

At  the  time  the  article  on  the  anatomy  of  the  gypsy  moth 
was  prepared  it  was  notieed  that  the  digestîve  fluids  of  the 
larva  were  strongly  alkaline;  but,  while  the  fact  seemed 
quite  suggestive,  investigations  of  the  cause  of  this  alkalin- 
ity were  deferred  until  such  a  time  as  the  assistance  of  a 
chemist  could  be  obtained. 

For  a  preliminary  examination  several  full-grown  cater- 
pillars  were  killed  by  exposure  to  fumes  of  chloroform,  and 
the  alimentary  canal  of  each  carefully  removed  and  washed. 
After  macération  in  water  the  material  was  suhjected  to  a 
carefiil  analysis  for  both  organic  and  inorganic  bases  and 
acids,  but  nothing  of  an  organic  nature  that  could  give  an 
alkaline  reaction  to  the  digestive  fluids  could  be  detected. 
Repeated  examinations  of  the  water  extract,  however,  showed 
the  présence  of  appréciable  amounts  of  phosphoric  acid  and 
potassium,  with  traces  of  calcium  and  magnésium.  It  is 
well  known  that  the  phosphates  of  potassium  and  sodium 
give  an  alkaline  reaction  with  litmus,  and,  since  the  présence 
in  the  digestive  fluid  of  comparatively  large  quantities  of 
potassium  and  phosphoric  acid  was  proven,  it  was  apparent 
that  the  alkalinity  of  this  fluid  is  due  to  the  présence  of  a 
phosphate  of  potash. 

Having  thus  determined  qualitatively  the  source  of  the 
alkalinity,  it  seemed  désirable  to  make  a  quantitative  analysis 
of  the  digestive  Systems  of  a  number  of  larvœ,  in  order  to 
obtain  an  accurate  idea  of  the  amount  of  phosphates  of  potash 
occurring  in  each  insect.  For  this  purpose  the  following 
method  was  adopted:  the  alimentary  canals  of  sixty-six 
lan^œ  were  carefully  removed,  washed  and  macerated  in  water, 
as  in  the  previous  analysis,  and,  it  having  been  found  that 
the  albuminous  substances  contained  in  the  material  seriously 
interfered  with  filtration,  resort  was  made  to  dialysis,  with 
good  results.  The  macerated  material  was  placed  in  a 
dialyzing  apparatus  and  suspended  in  a  dish  containing  a 
large  quantity  of  û'eshly  distilled  water,  the  whole  being 
kept  at  a  cool  température,  and  the  water  in  the  dish  replaced 
with  a  fresh  supply  at  intervais  of  twelve  hours  each  for 
seventy-two  hours.     At  the  end  of  this  time  the  water  taken 
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from  the  dîsh  was  evaporated  to  a  convenient  volume  upon  a 
water  bath,  when  alîquot  parts  of  the  lîquîd  were  taken  for 
the  détermination  of  phosphoric  acîd  and  potash.  The  phos- 
phorîc  acid  was  determined  by  the  ammonium  molybdate 
method  and  the  amount  of  potash  estimated  as  the  double 
chloride  of  platînum,  following  as  closely  as  possible  the 
methods  of  fertilizer  analyses  adopted  in  1895  by  the  Asso- 
ciation of  Officiai  Agricultural  Chemists.  Briefly  stated,  the 
results  of  thèse  analyses  were  as  follows  :  — 

Gran».  ^fllllgrtms. 

Phosphoric  acid  found  in  66  larvse,   .     .036998,        par  larva,       .560 
Potash  (KjO )  found  in  66  larvse,      .     . 073750,        per  larva,      1 . 1 17 
The  phosphoric  acid  as  above  stated, 
in  the  form  of  tri-potassio  phos- 
phate, requires  of  potash,       .        .     .073450 


Error, 000300 

This  shows  conclusively  that  the  phosphoric  acid  and 
potash  in  the  alimentary  canal  of  this  insect  exist  in  the  form 
of  tri-potassic  phosphate,  KjPOi, 

Studies  on  Other  Lepidoptera. 

To  leam  how  commonly  phosphate  of  potash  occurs  in  the 
alimentary  canal  of  Lepidoptera,  a  number  of  larvse  were 
dîssected  and  the  parts  removed  for  analysis.  The  following 
table  présents  the  results  of  the  analyses.  Unless  otherwisc 
stated,  the  data  pertain  to  the  alimentary  canal  of  the  lar\'a 
of  the  species  mentioned. 
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Amoant  of 
PoUah. 


Amoant  of 

Phosphoiic 

Acid. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 

12. 
13. 
U. 
15. 

16. 
17. 
18. 
19. 
20. 
21. 

22. 
23. 

24, 

26. 
26. 

27. 


Sphingidœ, 

Thyreus  abbotii, 

Thyretis  abbotii  (excrément), 
DeUephUa  chamœnerii  Harr., 
PhUampelus  achemon  Dm., . 
Protoparce  celeus  Hbn., 
Protoparce  celeus  (second  spécimen), . 
Sphinx  drupiferarum  S.  and  A.,  . 
Sphinx  gordius  Cram., .... 
Sphinx  gardius  (excrément), 
Dolba  hylœus  Dru.,       .... 
Cressonia  juglandis  S.  and  A.,    . 

Arctiidœ, 
Pyrrhardia  isabella  S.  and  A.,     . 
SpHosoma  virginica  Fabr.,  . 
Eyphantria  cunea  Dru., 
HcUesidota  caryœ  Harr., 

Liparidœ, 
Orgyia  leucosiigrna  S  and  A.,  . 
Portheiria  dispar  h.  (rectam),  . 
Porthelria  dispar  (excrément  of  female),  . 
Porthetria  dispar  (fertile  nest),  . 
Porthelria  dispar  (fertile  nest),  . 
Porthetria  dispar  (infertile  nest), 

Notodontidœ, 

Datana  ministra  Dro., 

Daiana  ministra  (newly   hatched   laryœ, 
whole  insect), 

Daiana  iniegerrima  G.  and  R.,     . 

Satumiidœ. 
Attacus  cecropia  L.  (eggs), .... 
ffyperehiria  io  Fabr,, 


Ceratocampidœ, 
Anisota  senaloria  S.  and  A., . 


Fair, 

Small, 

Fair, 

Fair, 

Fair, 

Large, 

Fair, 

Fair, 

Small, 

Small, 

Fair, 

Fair, 

Fair, 

Fair, 
No  test 
made, 

Fair, 

Fair, 

Fair, 

Fair, 

Large, 

Large, 

Small, 

Trace, 
Large, 

Large. 
Fair, 

Fair, 


I    Fair. 
'    Trace. 
i    Fair. 
I    Large. 
I    Large. 
j    Fair. 
I    Fair. 
!    Fair. 

Trace. 

Fair. 

Fair. 

Large. 
Fair. 
Large. 
!  Small. 

Fair. 

Small. 

Large. 

Large. 

Large. 

Large. 

Small. 

Trace. 
Large. 

Large. 
Fair. 

Fair. 
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The  résulte  of  thèse  analyses  show  that  phosphate  of  pot- 
ash,  although  varying  in  amount,  is  a  constant  ingrédient  of 
the  dîgestive  fluids  of  leaf-eatîng  Lepîdoptera,  and  thîs  fact 
gives  additional  évidence  of  the  importance  of  the  substance. 
IV  e  would  call  particular  attention  to  the  fact  that  but  little 
of  this  compound  was  found  in  the  excrément  examined 
(Nos.  2,  9).  This  shows  that  the  phosphate  of  potash  is 
retained  in  the  System,  since  the  analyses  of  the  alimentary 
canals  of  the  corresponding  insects  (Nos.  1,  8)  revealed  a 
faîr  amount  of  the  substance. 

The  Function  of  Phosphate  or  Potash  in  Lepidoptera. 

In  the  larvœ  examined,  phosphate  of  potash  was  always 
found  associated  with  albuminoids.  Thîs  coincidence,  whîeh 
is  also  common  in  plants,  seems  to  show  that  in  living  or- 
ganisms  there  is  an  intimate  relationship  between  thèse  sub- 
stances. Schumacher  states  that  if  alkaline  phosphates  **  are 
mixed  with  a  solution  of  albumen,  or  if  a  solution  of  theni 
is  permitted  to  diffuse  agaînst  one  of  albumen,  a  much 
greater  amount  of  the  latter  wîU  pass  through  the  membrane 
than  would  otherwise  be  the  case,"  * 

In  the  fluid  obtaîned  as  a  resuit  of  the  dialysis  of  the 
digestive  Systems  of  di^ar  larvœ  a  small  amount  of  albumen 
was  found  associated  with  the  phosphate  of  potash.  This 
albumen  would  not  coagulate  upon  the  application  of  beat, 
but  was  precipitated  by  the  addition  of  alcohol. 

From  the  physiological  stand-point  the  natural  inference 
is  that  the  phosphate  of  potash  aids  in  the  assimilation  of 
albuminoids.  The  facts  in  the  case  may  be  briefly  stated  as 
follows  :  — 

Albuminous  substances  form  an  important  part  of  the  in- 
secf  s  food.  The  process  of  assimilation  in  dispar  is  one 
of  osmosis.  Albuminous  substances  do  not  readily  pass 
through  the  stomach  walls,  but  phosphate  of  potash  aids 
them  in  their  diffusion.  Since  this  compound  is  présent  in 
such  large  quantities,  it  seems  évident  that  its  function  is,  as 
stated,  to  aid  in  the  osmosis  of  albuminoids  through  the 
waUs  of  the  alimentary  canal  into  the  blood. 

•  ♦«  Physlk  der  Pflanze,  "  1867,  p.  129. 
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We  incline  to  tho  belîef  that  tiiis  compound  plays  a  most 
important  rôle  in  the  economy  of  the  insect,  in  connection 
with  tlie  digestive  process  and  also  in  the  changes  taking 
place  in  the  pupal  state.  It  seems  probable  that  the  phos- 
phate of  potash  bears  a  somewhat  intimate  relation  to  the 
development  of  the  reproductive  System,  since  eggs  of  both 
fertilized  and  unfertilized  female  moths  contain  large  quanti- 
ties  of  this  compound  (Nos.  19,  20,  21).  It  also  occurs  in 
thethick  fluid  ejected  by  newly  emerged  imagoes  (No.  18). 

Relation  to  Insecticides. 

In  connection  with  the  discovery  of  the  source  of  the  alka- 
linity  of  the  digestive  fluids  of  gypsy  moth  larvée,  two  Unes 
of  insecticide  experiments  suggest  themselves  :  — 

1.  To  introduce  into  the  digestive  System  of  the  larva 
some  substance  that  shall  be  inert  in  neutral  or  weak  acid 
média,  and  which  shall  react  with  phosphate  of  potash,  liber- 
ating  an  effective  poison. 

2.  To  obtain  a  substance  that,  when  taken  into  the  di- 
gestive System  of  the  insect,  shall  precipitate  the  phosphoric 
acid,  thus  destroying  its  function  and  preventing  the  assimi- 
lation of  albuminous  food  materials. 
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NOTES  ON"  PREDACEOUS   BEETLES,  1897. 


A.  F.  BURGESS,  M.S. 


During  the  season  of  1897,  pi^edaceous  beetles,  especially 
those  belonging  to  the  genus  Galosomay  hâve  been  abundant 
in  many  localities  infested  by  the  gypsy  moth,  in  marked 
contrast  to  the  condition  last  year,  when  considérable  diffi- 
culty  was  experienced  in  obtaining  sufficient  examplea  of 
Càlo8oma  frigidum  Kirby  for  making  studies  on  îtâ  life 
history.  During  the  past  summer  the  study  of  thîs  group 
of  bénéficiai  insects  bas  been  continued,  several  new  feetâ 
concernîng  their  habits  ascertained,  and  the  statcments  made 
by  the  wrîter  in  the  last  annual  report  of  the  committee  hâve 
received  additional  vérification.  , 

The  climbing  habits  of  the  genus  hâve  been  noticed  this 
year  more  than  ever  before,  and  the  kiUing  of  caterpillars  by 
thèse  beetles,  even  in  the  tallest  trees,  bas  been  repeatedly 
witnessed.  In  a  colony  of  the  gypsy  moth  in  Saugus,  June 
25,  1897,  (7.  fingidum  was  observed  to  clîmb  iiearly  to  the 
top  of  a  small  oak  tree  and  feed  upon  the  caterpillars.  When 
in  the  top  of  the  trees  or  at  the  ends  of  the  limbs,  if  the  tree 
is  suddenly  shaken  by  the  wind  the  beetles  often  drop  to  the 
ground,  and  in  a  pièce  of  woodland  where  they  are  abundant 
they  are  often  heard  striking  upon  the  leaves,  having  fallen 
or  dropped  from  the  trees. 

Mr.  W.  W.  Stevens,  an  inspector  who  worked  in  the 
Saugus  colonies,  where  beetles  of  this  genus  were  common, 
informs  me  that  on  two  occasions  he  has  seen  spécimens  of 
C.  frigidum  fly,  or  rather  **  scale,"  to  the  ground  from  a  tree 
after  the  manner  of  a  flying  squirrel.  I  hâve  occasionally 
noticed  that  the  beetles  vibrate  their  wings  in  confinement, 
but  bave  flung  them  into  the  air  repeatedly  without  seeing 
them  make  the  slightest  effort  to  fly.     Mr.  Stevens  is  of 
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the  opinion,  however,  that  they  would  not  fly  upward,  but 
simply  extend  tlieir  wings  to  lessen  the  velocity  of  the  fiall. 

GaloBoma  scrutator  (Fab.)  has  been  found  to  be  fully  aa 
active,  particularly  as  regards  climbing,  as  jfriffidumy  and, 
on  account  of  ils  greater  size  and  strength,  is  a  more  for- 
midable enemy  to  caterpillar  life.  The  amount  of  good  done 
does  not  dépend  entirely  on  the  number  of  larvœ  which  the 
beetles  actually  eat,  as  when  food  is  plenty  they  kill  or 
mutilate  a  great  many  which  they  make  no  pretence  of  eat- 
ing,  as  is  shown  by  the  following  statement.  Mr.  Harry 
Vinton,  while  working  in  a  colony  of  the  gypsy  moth  in 
Saugus,  during  June,  1897,  saw  a  O.Jrigidum  kill  or  womid 
seven  of  the  caterpillars  on  a  tree  trunk  and  then  disappear 
among  the  brush.  AU  the  larvœ  were  so  badly  disabled  that 
they  could  not  recover. 

The  représentatives  of  this  genus  are  found  principally  in 
the  spring  and  early  summer,  and  after  laying  their  eggs 
probably  remain  in  the  ground.  This  has  been  found  to  be 
the  case  with  the  beetles  kept  in  confinement  in  cages.  After 
midsummer  the  food  supply  is  usually  less  plentiful,  and 
thèse  beetles  probably  do  not  feed  on  vegetable  matter  dur- 
ing the  latter  part  of  the  season,  as  do  some  other  Carabids. 
Harpalus  càliginoaus  (Fab.),  for  example,  was  taken  Sep- 
tember  23,  feeding  on  the  flower-heads  of  the  ragweed  {Am" 
brosia  artemisiœfolia)  ^  one  of  our  most  common  garden 
weeds.*  Professor  Forbes,  in  hîs  study  of  the  food  of 
Carabidœ,  found,  from  dissecting  three  C.  scnUator  and  nîne 
C.  calidumy  that  only  food  of  animal  origin  was  présent  in 
the  stomachs.  He  also  emphasizes  the  fact  that  the  mouth 
parts  of  this  genus  are  adapted  for  animal  rather  than  vege- 
table feeding.  t 

The  Calosomas,  aside  from  being  able  to  hîbernate  as  ima- 
goes,  can  also  live  an  almost  incredible  length  of  time  without 
taking  food.  The  following  notes  may  be  of  interest  in  this 
connection.  A  single  female  of  Gàlosoma  wiUcoxi Lee,  kept 
in  confinement,  ate  nothing  from  June  30  to  August  18  ; 
several  spécimens  of  C.  frigidum^  confined  in  a  bi-eeding 

*  Tbis  observation  corroborâtes  those  of  Wm.  Trelease  (*<  American  Entomolo- 
gist,"  1880,  p.  251)  and  Wm.  A.  Buckhout  (fWrf.,  p.  277). 
t  Bulletin  Illinois  State  Laboratory  of  Natural  Hlstory,  Nos.  3  and  6, 1883. 
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cage,  received  no  food  from  July  21  to  September  1  ;  and 
spécimens  of  (7.  scrutcUor  hâve  l>een  kept  two  weeks  without 
food.  In  ail  thèse  cases  the  beetles  survived,  and  seenied  to 
suflèr  no  serions  inconvenience.  They  were,  however,  a 
little  more  sluggîsh  in  movement,  and  remained  in  the  ground 
more  than  was  the  case  earlier  in  the  season,  when  food  was 
plentiful.  One  of  the  principal  reasons  for  allowing  the 
beetles  to  be  without  food  was  the  scarcity  of  caterpillars 
after  midsummer.  Substîtutes  for  larvœ,  such  as  snails,  beef, 
veal,  kidney  and  grasshoppers,  were  tried,  wîth  very  poor 
results.  When  snails  were  used  as  food  for  the  beetle  larvœ, 
their  legs  soon  became  covered  with  slime,  and  death  foUowed. 

Calosoma  frigidum  Kirby. 

Sept.  24, 1896,  two  maies  and  three  females  of  this  species 
were  placed  in  a  wire  cage  near  the  insectary.  The  cage 
consisted  simply  of  a  cylinder  of  wire  mosquito  netting  sunk 
nearly  to  the  level  of  the  ground,  the  top  being  covered  with 
a  cloth  which  was  held  in  place  by  an  elastic  band.  The 
records  of  thèse  three  females  are  given  hère  in  fuU.  They 
were  captured  June  4,  19  and  26,  1896,  and  each  of  the  first 
two  were  immediately  placed  in  separate  jars  with  a  maie 
beetle.  The  first  laid  seventeen  eggs  June  5,  but  deposited 
no  more  during  the  season,  although  the  maie  was  kept  in 
the  jar  and  placed  in  the  cage  outdoors  at  the  same  time  with 
the  female.  The  second  female  laid  two  eggs  July  16  and 
one  more  on  the  18th,  the  maie  dying  July  22.  The  third 
female  had  no  maie  companion  until  August  7,  and  laid 
no  eggs  whatever. 

On  examining  the  outdoor  cage,  May  10,  1897,  a  live 
beetle  was  found  about  four  inches  below  the  surface.  The 
cage  was  covered,  but  before  another  examination  was  made 
the  netting  became  partly  detached  and  three  of  the  beetles 
undoubtedly  escaped,  as  only  two  females  could  be  found  in 
the  ground  May  17.  They  were  quite  active,  and  had  par- 
tially  eaten  a  full-grown  white  grub  {Lachnosterna  sp.?) 
which  was  in  the  cage.  No  remains  of  the  other  beetles 
could  be  found,  although  the  ground  was  examined  to  the 
depth  of  nearly  a  foot.  This  shows  conclusively  that  the 
beetles  hibemate  as  adults. 
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The  two  female  beetles  were  placed  ia  separate  breeding 
jars  in  the  însectary  and  supplied  with  food,  but  very  little 
was  eaten  untîl  June  2,  when  maies  were  placed  in  the  jars. 
One  female  began  laying  June  6,  finished  July  14,  having 
deposited  eighty-one  eggs,  and  died  on  the  24th.  The  other 
female  began  laying  on  the  same  date  as  the  former,  but 
finished  June  25,  dying  July  3,  having  deposited  one  hun- 
dred  and  fifteen  eggs.  The  larges t  number  laid  in  a  single 
day  was  nineteen,  whîch  is  the  maximum  noted  for  this 
species.  From  the  above  it  will  be  seen  that  thèse  two 
females  were  kept  in  confinement  for  over  a  year,  and 
that  one,  if  not  both,  deposited  eggs  two  years  in  suc- 
cession. This  naturally  brings  up  the  question  of  the 
number  of  annual  broods  of  this  insect.  From  the  fact  that 
the  egg-laying  season  ranges  from  the  first  of  June  to  the 
middle  of  August,  I  am  inclined  to  belîeve  from  présent 
knowledge  that  the  greater  portion  of  the  species  winter  as 
adults  which  hâve  seldom  laid  eggs  the  previous  year. 

Observations  in  the  field  show  that  after  the  last  part  of 
June  the  occurrence  of  this  species  is  very  rare.  Mn  W. 
C.  Coït,  a  spécial  inspector  of  the  Board,  with  the  aid  of 
two  men  captured  thirty-one  spécimens  of  this  species  June 
24,  while  at  work  in  a  colony  of  the  gypsy  moth  in  Brook- 
line,  and  informs  me  that  previous  to  and  about  this  time 
the  beetles  were  abundant.  On  the  following  day  he  noticed 
a  female  laying  her  eggs,  for  which  purpose  she  had  selected 
a  place  about  half  an  inch  below  the  surface  of  the  ground. 
Mr.  Coït  further  states  that  from  a  week  after  this  date  to  the 
end  of  the  season  not  a  single  beetle  was  observed.  This 
species  has  also  been  found  during  the  past  year  in  Saugus, 
Winchester,  Medford  and  elsewhere. 

Jars  partly  filled  with  earth  were  used  for  close  breeding 
with  about  the  same  amount  of  success  as  during  the  pre- 
vious season,  the  results,  however,  substantiating  the  facts 
which  were  observed  last  year,  Much  of  the  material  con- 
fined  in  jars  was  attacked  by  mites,  while  the  outdoor 
expérimenta  were  rendered  almost  useless  by  the  attacks  of 
ants. 

In  order  to  test  the  practicability  of  rearing  the  beetles  ont 
of  doors,  a  suitable  spot  was  selected  l^eside  two  small  oak 
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trees,  and  a  cage  witb  a  ground  area  of  about  a  square  yard 
was  bailt.  About  the  middle  of  Juue  ten  maies  and  a  like 
number  of  females  oîfrigidum  were  placed  in  the  cage,  with 
plenty  of  caterpillars.  Some  of  the  beetles  paired  the  fol- 
lowing  day,  and  on  examining  the  ground  June  28  a  beetie 
larva  was  found.  Subséquent  examinations,  however,  failed 
to  bring  to  lîght  any  larvœ,  and,  as  ants  were  numerous  in 
the  cage,  this  doubtless  accounts  for  the  non-development  of 
larvée  that  may  hâve  hatched. 

The  killing  of  young  beetie  larvœ  by  the  common  black 
ant  {Camponotus pennsylvanicus  DeG.)  has  been  previously 
noted.  Several  jars  containing  newly  hatched  larvœ  of 
C.  frigidum  were  accidentally  leffc  uncovered  over  night. 
In  the  înorning  seven  of  the  eleven  larvœ  présent  had  been 
killed,  and  the  ants  were  feeding  on  the  bodies.  One  hon- 
dred  and  six  larvœ  which  were  placed  in  another  outdoor 
cage  during  the  season  sufièred  in  the  same  manner  from 
ants,  and  not  one  completed  its  transformations. 

Some  of  the  larvœ  reared  in  jars  until  nearly  fuU  grown 
were  placed  in  small  cages  out  of  doors,  but  they  were  so 
badly  attacked  by  mites  *  that  none  pupated  successfully. 
In  one  of  thèse  cages  a  larva  of  this  species  was  attacked 
by  a  wire-worm  (Asaphes  sp.  ?),  the  integument  being  rup- 
tured  so  badly  that  the  larva  dîed.f 

Calosoma  scrutator  (Fab.). 

This  beetie,  known  under  the  common  names  of  beautifal- 
bodied  searcher,  rummaging  or  green  Calosoma,  has  for 
years  been  recognîzed  as  one  of  the  most  useful  predaceous 
insects.  Almost  every  report  on  injurions  insects  crédits  \t 
with  preying  upon  noxious  species.  The  following  list  of 
some  of  the  injurions  larvœ  which  this  beetie  has  been 
known  to  attack  has  been  compiled  from  varions  sources  :  — 

Tobacco  worms,  Protoparce  (sp.  ?). 
Gypsy  moth,  Porthetria  dispar  (pupa  also). 
Tent  Caterpillar,  Clisiocampa  americana, 

•  Through  the  kindness  of  Dr.  L.  0.  Howard  thèse  mites  hâve  been  determlned 
by  Mr.  Nathan  Banks  as  an  immature  stage  of  a  species  of  ffistiostoma, 

t  A  somewhat  similar  occurrence  has  been  mentioned  by  Riley  in  **  Insect  Lifei** 
vol.  II.,  p.  299. 
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Forest  tent  Caterpillar,  Clisiocampa  disstria. 

Army  worm,  Leucania  unipuncta. 

Cotton  worm,  Aletia  argilldœa. 

Lime  tree  winter  moth,  Hybemia  tUiaria. 

Spring  canker  worm,  Paleacrita  vemata. 

Fall  canker  worm,  Anisopteryx  poTïietaria, 

Oak  Tortricid,  Cacœda  fervîdana. 

Rocky  Mountain  locust,  CcUoptenus  spretus  (nymphs) . 

This  shows  (7.  scrutator  to  be  a  very  gênerai  feeder,  and 
that  ît  is  particularly  fond  of  our  common  injurions  lepidop- 
terous  larvœ.  When  kept  in  confinement  at  the  insectary, 
single  beetles  killed  on  an  average  about  four  full-grown 
gypsy  moth  caterpîllars  daily.  Out  of  doors  the  number 
killed  would  be  increased,  as  the  appetite  of  the  beetles  is 
greater  under  natural  conditions  than  when  kept  in  confine- 
ment. 

Calosoma  scrutator  is  found  in  Canada  and  the  New  Eng- 
land  States,  but  is  more  locally  than  generally  distributed. 
It  is  more  common  in  New  York  and  the  Middle  States,  and 
occurs  throughout  the  United  States .  Spécimens  were  found 
this  year  in  infested  woodland  în  Saugus,  and  through  the 
eflbrts  of  Mr.  W.  W.  Stevens  a  number  was  received  for 
rearing  purposes.  The  first  beetles  were  received  and  placed 
in  breeding  jars  June  24.  They  fed  readily  and  mated  sev- 
eral  times,  but  only  seven  eggs  were  laid  during  the  season, 
six  being  laid  by  one  female,  June  26,  and  a  single  egg  being 
deposited  by  another  female,  July  1.  It  is  probable  that 
this  species,  like  the  other  Calosomas  thus  far  observed,  lay 
the  bulk  of  their  eggs  earlier  in  the  season,  and  it  may  be 
that  the  females  had  nearly  finished  depositing  eggs  before 
being  placed  in  confinement. 

A  part  of  the  eggs  was  preserved  for  further  study,  those 
remaining  in  the  jar  hatching  in  eight  days  ;  ail  the  larvse 
died,  however,  before  molting.  This  species  does  not  t)irive 
in  confinement  as  well  as  eM^e^r frigidum  or  calidum.  August 
9  a  coarse  wire  cage  was  constructed  near  the  insectary,  in 
which  were  placed  nine  females,  which  went  into  the  ground 
immedîately,  without  taking  food.  This  cage  will  be  exam- 
ined  in  the  spring,  and  notes  on  the  hibernation  of  the 
species  completed. 
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Calosoma  wbllcoxi  Lee. 

This  species  was  first  deseribed  by  Dr.  Leconte  in  1848. 
It  is  smaller  than  any  of  our  Calosomas  previouslj  studied, 
and  from  îts  green  eolor  mîght  be  easily  mistaken  for  a 
diminutive  scrutator.  The  middle  tibia  of  the  maie,  how- 
ever,  is  straight  and  not  haîry,  while  that  of  the  maie 
C.  scrulator  is  curved,  and  bas  a  dense  brush  of  hairs  on  the 
inner  surface  near  the  tip.  It  oocurs  in  Canada  and  the 
United  States  and  has  been  reported  very  abundant  in  Mary- 
land,  but  is  very  rare  in  this  vicinity.  Its  feeding  habits  are 
the  same  as  those  of  the  other  membera  of  the  genus.  Eiley  * 
reported  it  feeding  on  nymphs  of  the  Rocky  Mountain  locust, 
and  in  Canada  it  has  been  found  climbing  the  ti-ees  and  feed- 
ing on  canker  worms.t 

Only  one  spécimen  has  been  under  observation  this  season. 
On  June  9,  Mr.  C.  E.  Bailey,  an  agent  of  the  Board,  cap- 
tured  this  beetle  in  Newton  and  brought  it  to  the  insectary 
in  perfect  condition,  where  it  was  confined  in  a  breeding  jar. . 
The  following  day  nine  eggs  were  found  about  an  inch  below 
the  surface  of  the  earth  ;  only  one  hatched,  the  others  prob- 
ably  being  infertile.  The  larva  was  deformed  and  very  slug- 
gîsh  in  movement,  taking  no  food  whatever,  and  died  two 
days  after  hatching.  Xo  more  eggs  were  laid,  however,  and 
June  30  the  beetle  went  into  the  ground,  where  it  remained, 
and  ate  nothing,  until  August  18. 

The  beetle  was  supplied  with  full-grown  forest  tent  cater- 
pillars  {Glisiocampa  disstria)  and  third  and  fourth  molt 
gypsy  moth  larvœ,  and  consumed  on  the  average  alx)ut  one 
larva  per  day.  Female  beetles,  however,  never  eat  as  large 
an  amount  of  food  when  isolated  as  when  confined  with 
maies. 

Although  willœxi  has  never  Ijeen  observed  feeding  on  the 
gypsy  moth  in  the  field,  from  the  fact  that  it  occurs  in  the 
infested  districts  and  feeds  on  the  larvœ  in  confinement,  it 
may  be  safely  enumerated  as  an  addition  to  the  list  of  naturel 
enemies  of  P.  dispar. 

•  First  Report  United  States  Entomological  Commission,  1878,  p.  314. 
t  Harrington,  Report  Entomological  Society,  Ontario»  1893,  p.  24. 
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Calosoma  galidum  (Fab.). 

On  the  23d  of  May  a  maie  and  female  were  placed  under 
observation  in  a  breeding  jar,  and  were  noted  to  pair  on  each 
of  the  three  aucceeding  days.  The  first  eggs  were  laid  May 
31  ;  the  female  died  July  24,  after  having  deposited  eighty- 
eîght  eggs.  The  larvœ  hatched  in  about  a  week  from  the 
date  of  oviposition,  and  were  isolated  in  jars  and  carefiiUy 
fed  daily.  A  large  proportion  reached  the  third  larval  stage 
in  a  healthy  condition.  At  this  time  the  same  difficulty  was 
experienced  as  last  year,  viz.,  the  dying  of  the  larvœ  with- 
out  any  apparent  cause. 

Quite  a  number  of  the  larvœ  pupated,  however,  but  on 
examining  the  jars  a  few  days  later  the  pupae  were  found  to 
be  dead,  having  been  attacked  by  mites.*  A  full-grown 
larva  of  O.  caliduniy  which  was  found  July  4,  fed  a  few  days 
and  pupated  in  one  of  the  breeding  jars,  but  shared  the 
same  fate  as  the  others. 

Pterostichus  lucublandus  (Say). 

This  is  one  of  our  most  common  ground  beetles,  and  is 
often  found  under  stones  or  running  about  in  the  grass  dur- 
ing  the  summer.  While  the  members  of  this  genus  are  con- 
sidered  to  be  predaceous  on  other  insects,  certain  specîes 
hâve  been  charged  wîth  doing  some  damage  by  feeding  on 
végétation.  This  is  probably  true  to  some  extent,  but  when 
thèse  insects  are  abundant  they  doubtless  do  considérable 
good  by  feeding  on  noxious  species. 

A  pair  of  lucublandus  were  taken  in  coilu  under  a  large 
rock,  June  2,  1897.  They  were  placed  in  a  breeding  jar 
and  fed  with  gypsy  moth  caterpillars.  The  smaller  ones 
were  devoured  greedily,  the  larger  ones,  as  a  rule,  being 
rejected.  On  July  4,  however,  I  observed  the  maie  beetle 
attack  a  fourth  molt  larva  of  this  species.  The  caterpillar 
was  grasped  just  behind  the  head,  and,  after  a  fierce  struggle, 
the  beetle  succeeded  in  cutting  a  hole  through  the  integu- 
ment  and  began  to  feed  upon  the  internai  portions  with  great 

•  Identified  by  Mr.  Banks  as  **  the  nymph  of  some  Oribatid,  probably  of  the  genus 
OribcUa." 
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avîdîty.  In  addition  to  gypsy  moth  larvœ,  other  small 
caterpiUars  were  provided,  which  they  ate  wîth  apparwit 
relish.  A  pupa  of  Orgyia  leucoêtigma  was  also  eaten  by 
the  beetles.  The  avei-age  consumptfon  equalled  about  one 
small  gypsy  moth  caterpîllar  daily.  In  killing  noxious  in- 
sects  thèse  beetles  probably  wîU  not  be  found  as  helpftd 
as  some  of  the  larger  specîes  of  Carabîdœ  ;  although  they 
take  most  of  their  food  on  the  ground,  they  are  sometimes 
taken  under  burlaps,  thus  indicating  that  they  may  also  feed 
in  trees. 

On  June  9  several  eggs  were  found  in  the  earth,  from  one- 
fourth  to  one  inch  below  the  surface.  Eggs  were  also  laid 
as  follows:  June  10,  nine;  11,  nîne;  18,  six;  and  on  the 
29th,  three,  —  making  a  total  of  over  thirty  eggs  deposited. 
After  the  last  date  no  eggs  were  laid.  August  19  the  female 
beetle  escaped  in  some  unknown  way,  and  the  observations 
with  the  adults  were  discontinued.  A  few  of  the  eggs 
hatched,  but  ail  the  larvœ  died  before  pupating. 


Harpalus  caliginosus  (Fab.). 

This  beetle  bas  been  often  observed  feeding  on  injurious 
insects.  Among  the  common  ones  which  hâve  been  most 
frequently  noted  in  the  literature  are  eut  worms,  army  worms 
and  the  Colorado  potato  beetle  in  its  différent  stages.  Pro- 
fessor  Kiley  *  found  that  large  numbers  of  nymphs  of  the 
Rocky  Mountain  locust  were  consumed  by  this  beetle,  while 
Dr.  Howard  f  bas  noted  that  it  feeds  on  the  nymphs  of 
another  destructive  locust,  Schistocera  americana.  It  is  a 
fact,  however,  that  the  food  of  this  beetle  consists  partly 
of  vegetable  matter.  I  hâve  several  times  observed  it  feed- 
ing on  the  flower  heads  of  Ambrosia  artemisiœfolia^  and  it 
bas  been  accused  of  eating  wheat  in  the  stack.  Professor 
Forbes  J  bas  dîscovered  some  interesting  facts  in  regard  to 
the  food  of  this  species  by  examining  the  stomach  contents. 
Two  spécimens,  collected  in  August  and  September,  respeo- 
tively,  were  found  to  bave  eaten  35  per  cent,  of  animal  mat- 

«  First  Report  United  States  Entomological  Commission,  1878,  p.  314. 

t  "  Insect  Life,'*  Vol.  VII.,  p.  228. 

X  Bulletin  Dlinois  State  Laboratory  of  Natoral  History,  No.  6, 1883,  p.  45. 
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ter,  while  the  reiiiainder  was  of  vegetable  origin.  Of  the 
animal  matter,  20  per  cent,  could  not  be  identified,  10  per 
cent,  consisted  of  insect  food,  caterpillars  and  Diptera  being 
represented,  while  the  remaining  5  per  cent,  wero  mîtes. 
The  vegetable  food  consisted  chiefly  of  the  tissue  of  grasses 
and  a  little  pollen  from  flowers  helonging  to  the  family  Com- 
posite. In  addition  to  the  above,  the  spores  of  a  fungus 
(Helminthosporium)  amounted  to  3  per  cent.  This  shows 
conclusively  that  vegetable  food  is  taken  freely  during  this 
time  of  year.  The  fact  that  the  beetles  eat  such  vegetable 
matter  as  pollen,  seeds  of  common  weeds  and  spores  of  fungi, 
should  be  counted  in  their  favor  rather  than  against  them  ; 
and  if  they  are  able  to  subsist  on  such  food  during  the  season 
when  caterpillars  and  noxious  insects  are  scarce,  ît  is  in- 
deed  a  wise  provision.  If,  however,  subséquent  observa- 
tions and  investigations  show  that  they  actually  feed  to  any 
^reat  extent  on  wheat  or  other  vegetable  matter  of  économie 
importance,  we  shall  be  led  to  believe  that  their  usefîilness 
has  in  the  past  been  over-estimated 

September  20  a  pair  of  H.  caliginoaus  was  received  from 
Mr.  F.  H.  Mosher,  an  inspector  of  the  Board.  They  were 
placed  in  a  breeding  jar  with  a  larvse  of  Halesidota  maculata 
and  flower  head  of  ragweed.  Another  female  found  near  the 
insectary  was  placed  in  the  jar  three  days  later.  The  beetles 
fed  on  the  weed,  eating  chiefly  the  seeds,  but  did  not  molest 
the  caterpillars.  A  pair  copulated  the  following  day,  re- 
maining iw  coitu  about  three  minutes.  They  were  then 
isolated,  and  two  days  later,  September  26,  seven  eggs  were 
found  about  three  inches  below  the  surface  of  the  ground. 
Two  eggs  were  deposited  the  following  day,  and  on  October 
15,  no  more  havîng  been  laid,  the  beetles  were  placed  in  a 
wire  cage  near  the  insectary,  to  obtain  notes  on  their  hiber- 
nation. The  eggs,  which  were  kept  in  the  insectary,  hatched 
în  nineteen  days  from  the  date  of  oviposition.  Some  of 
thèse  larvœ  hâve  also  been  placed  in  an  outdoor  cage  for  the 
wînter,  and  an  attempt  will  be  made  next  year  to  complète 
the  life  history  of  this  species. 
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THE    SPECIES   OF   PODISUS   OCCURRING 
m  THE  UNITED  STATES. 


BT  A.  H.   KIRKLAND,  M. 8. 


As  one  of  the  natural  checks  upon  the  undesirable  increase 
of  many  species  of  insects,  the  **  soldier  bugs"  of  the  genus 
Podisus  are  of  considérable  économie  importance.  Arboreal 
în  habits,  almost  entirely  predatory  and  requiring  daily  a 
considérable  amount  of  fresh  food,  they  exert  an  influence 
which  may  entitle  them  to  rank  with  the  bénéficiai  pre- 
daceous  insects  of  any  order.  When  disturbed,  thèse  bugs 
émit  a  decidedly  unpleasant  odor,  and  in  their  passage  over 
berries  sometimes  impart  to  the  fruit  a  most  nauseating  taste, 
a  habit  common  to  many  bugs,  and  one  that  has  given  them 
a  most  disreputable  popular  name.  Yet  when  we  consider 
the  fact  that  throughout  the  season  of  their  activity  thèse 
soldier  bugs  are  daily  destroying  the  caterpillars  that  strip 
our  trees,  the  slugs  that  devour  our  potato  vines  and  numer- 
ous  other  species  that  prey  upon  our  cultivated  crops,  the 
occasional  annoyance  caused  by  thèse  insects  is  of  but  trifling 
importance.  In  our  work  against  the  gj'psy  moth  no  other 
predaceous  insects  hâve  been  so  comraonly  noticed  destroy- 
ing the  caterpillars,  and  their  attacks  upon  other  injurious 
larvœ  hâve  been  a  matter  of  fréquent  observation.  During 
the  past  four  years,  in  connection  with  other  work,  the  writer 
has  had  many  opportunitiès  to  observe  the  feeding  habits  of 
our  common  species,  and  hag  published  elsewhere,  in  détail, 
the  life  history  of  two  meml)ers  of  this  genus.  The  litera- 
ture  upon  thèse  most  interesting  insects  is  found  in  several 
languages  and  in  the  publications  of  both  hémisphères.  As 
a  large  part  of  it  is  somewhat  difficult  of  access  to  the  gênerai 
student,  it  has  seemed  that  a  compilation  of  the  known  facts 
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conceming  our  native  species  might  be  of  value  in  fiEtcilitat- 
ÎDg  their  identification. 

The  Genus  Podisus. 

This  genus  was  established  by  Herrich-Schftffer  in  1853 
(**  Wanzenartîgen  Insecten,"  Vol.  IX.,  p.  296),  to  include 
a  numl)er  of  species  having  theîr  fore  femora  unarmed, 
which,  aside  from  this  character,  would  properly  fall  into 
the  genus  Canlheœna.  At  this  time  he  described  several 
species  from  Brazil,  and  in  the  list  given  in  his  **  Index 
Hemipterorum  Heteropterorum,"  published  during  the  sanie 
year,  enumerates  some  ten  species  of  Podisus^  among  which 
is  P.  luridus  Fab.,  which  had  formerly  been  placed  in  the 
gênera  Pentatoma  and  Arma.  No  type  of  the  genus  is 
designated  by  Herrich-Schaffer,  but  as  P.  luridus  *  is  its 
sole  European  représentative,  and  was  included  by  him  in 
the  genus  at  the  time  of  its  establishment,  this  species  may 
be  properly  taken  as  the  generic  type.  The  présence  of 
the  ventral  spine  excludes  the  species  of  Podisus  from  the 
genus  Armay  under  which  several  were  originally  described. 
Stâl  erected  the  genus  Telepta  in  1858  (<*Bidr.  Rio  Jan. 
Hemip.,"  p.  10)  but  later  transferred  the  species  therein 
included  to  Podisus  (**Enum.  Hemip.,"  1870,  p.  48).  In 
the  latter  work,  loc.  cit.^  he  divided  the  many  species  of  the 
genus  Podisus  among  the  sub-genera  Troilus  Stâl,  Apateticus 
Dali.,  ApcecUus  Stâl,  Podisus  H.  S.  and  Tylospilus  Stâl, 
his  genus  Telepta  being  given  as  a  synonym  of  the  sub- 
genus  Podisus, 

The  genus  Podisus  may  be  characterized  as  foUows  :  — 

Head  nearly  quadrangular  ;  basai  segment  of  autenna  stout, 
not  reaching  to  the  anteiior  margin  of  the  head  ;  rostrum  stout. 
Scutellum  triangular,  extending  but  little  beyond  the  middle  of 
the  abdomen,  the  apex  reaching  to  or  upon  the  membrane  of  the 
wing.  Fore  femora  unarmed  ;  fore  tibiœ  not  dilated.  Second 
abdominal  segment  with  a  spine  of  variable  length  extending 
anteriorly. 

*  Professer  Femald  bas  kindly  given  me  a  pair  of  P.  luridus.  This  species  is 
of  abont  the  same  slze  as  P.  apinosua,  but  differs  from  anv  of  the  représentatives  of 
tbe  genns  in  the  United  States  in  that  the  humerai  angles  are  very  prominent  and 
ronnded»  almost  lobate. 
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A  large  genu8,  represented  by  maay  species  from  North, 
Central  and  South  America,  the  Antilles  and  by  a  single 
species  from  Europe  and  Asia. 

Habits. 

Before  presenting  generalitiea  conceming  the  habits  of  our 
native  species,  it  will  be  proper  to  say  that  the  statementâ 
are  based  upon  a  gênerai  Knowledge  of  the  life  historiés  of 
P.  serteventriSy  P.  plactdusy  P.  modesties  and  P.  cynicm. 
A  more  intimate  knowledge  of  the  early  stages  of  ail  the 
species  may  lead  to  some  changes  in  the  statements  hère 
given.  It  may  be  remarked  that  apparently  but  little  at- 
tention has  been  given  by  entomologists  to  the  rcaring  of 
thèse  predaceous  insects,  probably  on  account  of  the  diffi- 
culty  in  supplying  the  young  bugs  with  the  fresh  food  they 
daily  require. 

The  insects  émerge  from  their  hibemating  quarters  in  the 
spring,  at  about  the  time  the  foliage  appears.  After  feeding 
for  a  week  or  more  upon  the  most  abundant  caterpillars,  the 
eggs  are  laid  on  leaves  or  branches  of  trees.  The  young 
bugs  hatch  in  the  course  of  a  week  or  two,  molt  four  times, 
reach  the  imago  state  by  midsummer,  and  lay  eggs  for  a 
second  brood,  which  matures  early  in  the  falL  In  passing 
from  the  last  nymph  stage  to  that  of  the  imago  the  number 
of  joints  of  the  tarsi  and  the  antennœ  is  increased  by  one. 
In  the  case  of  the  larger  species,  such  as  P.  cynicusy  there 
seems  to  be  but  one  brood  yearly  in  this  latitude.  Farther 
south  the  number  of  annual  broods  may  be  greater.  Both 
sexes  hibemate  under  leaves  on  the  ground,  under  the 
bark  of  trees  or  in  other  sheltered  places.  The  life  of  the 
female  imagoes  in  captivity  ends  soon  after  the  eggs  hâve 
been  deposited. 

It  has  been  stated,  as  a  gênerai  rule,  that  the  group  of  in- 
sects to  which  thèse  bugs  belong  **will  bear  watching^'ao 
far  as  feeding  habits  are  concerned.  Many  feed  on  plants, 
often  to  an  injurions  extent  ;  some  are  entirely  predaceous  ; 
while  others  feed  on  both  plants  and  insects.  The  species 
of  Podisus  whose  habits  hâve  been  recorded  feed  upon  in- 
sects almost  entirely,  and  are  very  bénéficiai.  It  should  be 
admitted  that  Dr.  Fitch  (Third  Report  Insects  of  New  York, 
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1856,  pp.  335,  336)  includes  P.  cynicus  and  P.  stptnosus 
among  the  însects  that  attack  the  limbs  of  the  apple, — a 
statement  that  Dr.  Lintner  (First  Report  Insects  of  New 
York,  1882,  p.  331)  very  properly  questions.  It  is  equally 
doubtful  if  P.  modestus  attacks  the  grape  vine,  as  stated  by 
Fitch  (op.  cit.j  p.  390)  ;  and  it  would  seem  possible  that  the 
statements  of  Glover  and  Saunders  in  regard  to  the  attacks 
on  plants  by  some  of  the  above-mentioned  species  rest  on 
Dr.  Fitch's  authority,  and  not  on  personal  observation'*. 
Nearly  two  hundred  spécimens  of  our  common  species  of 
Podisus  hâve  been  collected  by  the  writer  and  his  assistants 
during  the  past  four  years,  and  in  no  case  hâve  any  of  thèse 
insects  been  found  feeding  on  plants.  When  confined  P. 
serieventris  has  been  known  to  puncture  the  leaves  of  oak 
(**The  Gypsy  Moth,**  Forbush-Femald,  1896,  p,  402),  a 
performance  that  has  been  observed  but  once.  It  should, 
however,  be  stated  that  a  large  part  of  the  normal  food  of 
the  newly  hatched  bugs  seems  to  be  the  sap  contained  in 
leaves.  So  far  as  our  observations  extend,  the  nymphs  after 
molting  once  are  entîrely  predaceous. 

Bénéficiai  insects  are  so  worthy  of  attention  and  praise 
that  one  may  easîly  dilate  upon  their  good  qualities  and 
overlook  the  harm  they  do.  To  state  the  case  fairly  with 
the  genus  Podisus^  it  will  be  proper  to  say  that  some  of  the 
species  may  occasionally  devour  a  coccinellid  beetle  or  other 
bénéficiai  insect.  Walsh  has  recorded  a  single  case  of  the 
kind  (**  American  Entomologîst,"  1868,  p.  13).  If  this  habit 
is  a  common  one,  we  should  probably  hâve  more  records  of 
it.  The  worst  point  that  the  writer  has  observed  in  the 
habits  of  the  species  is  that  when  the  food  supply  runs  short 
they  will  devour  each  other  ("The  Gypsy  Moth,"  p.  402). 
A  glance  over  the  list  of  insects  each  species  is  known  to 
destroy  will  show  which  way  the  balance  swings.  The  fol- 
lowing  table  will  aid  in  the  séparation  of  the  species  occur- 
rîng  in  the  United  States  :  — 
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Synopsis  of  the  Species.* 

^    ^  Membrane  with  a  distinct  dark  spot  at  tip, 2. 

l  Membrane  vnthout  a  dark  spot 5. 

a   S  Scutellum  with  a  dark  V-shaped  spot, ....   actUissitnu^. 

(  Scutellum  without  such  spot, 3- 

Q    \  Hiuneral  angles  produced  into  slender  spines,     .        .        spinosus. 

(  Humerai  angles  acute  but  not  spinose, 4 

.    ^  Ventral  spine  veiy  short,  not  reaching  hind  coxœ,       .        modestus. 

}  Ventral  spine  reaching  to  or  upon  hind  coxœ,     .        .    serieverUri<. 

I  Latéral  lobes  of  head  longer  than  tjlus  (médian  lobe),      .        .    6. 

'  Latéral  lobes  of  head  not  longer  than  tylus, 


Ml 

«    J  Humerai  angles  produced  into  stout  spines,  .        .  cynicus. 

(  Humerai  angles  not  spinose,         .......    7. 

y    J  Humerai  angles  rounded.  ventral  spine  ver}»^  short,     .       .  gilletiei. 

)  Humerai  angles  nearlj  right-angled,  ventral  spine  long,  crocatus. 
g    K  Humerai  angles  spinose,  curved  toward  head,     .        .   mucronaiu». 

\  Humerai  angles  blunt  and  rounded,     ....        plncûîus. 

PoDisus  PLACiDus  Uhler.     (Plate  1,  fig.  1.) 

1869,  (?)  Stiretrus  fimbricUufi  Saunders,  Can.  Ent,  vol.  II , 

p.  15.t 
1870,  Podisus  pladdus  Uhler,  Amer.  Ent.,  vol.  IL,  p,  203. 
1870,  Arma  placidum  Saunders,  Can.  Ent.,  vol.  IL,  pp.  93, 94. 
1872,  Podisus  placidus  Lintner,  Ent  Contrib.,  L,  p.  150. 
1872,  Podisus  placidum  Saunders,  Rep.  Ent.  Soc.  Ont.,  p.  31. 
1877,  Podisus  placidus  Riley,  9th  Rep.  Ins.  Mo.,  p.  17. 
1889,  Podisus  placidus  Saunders,  Ins.  Inj.  to  Fruits,  p.  842. 
1895,  Podisus  placidus  Gillette-Baker,  Bull.  31,  Col.  Agrl. 

Expt.  Station,  Ilemipt.  Col.,  p.  13. 
1897,  Podisus  jylacidus  Kirkland,  Rep.  Mass  State  Bd.  Agr., 

pp.  399-404. 
1897,  Podisus  placidus  Uhler.  iOid.,  p.  403. 
1897,  Podisus  placidus  Kirkland,  Can.  Ent ,  vol.  XXIX., 

p  ll.ô. 
1897,  Podisus  placidus  Uhler,  ibid,,  p.  116. 

Length:  maie,  9  mm.  ;  female,  10  mm.  Body  ovate,  yellowish 
brown  ;  ground  color  creamy  yeltow,  punctate  with  brick  red- 
Head  but  little  longer  than  wide,  latéral  margins  dark  browu; 
latéral  lobes  not  longer  than  tylus,  usually  a  little  shorter  ;  tylû^ 
punctate  laterally,  nearly  bare  in  the  middle.  First  segment  oi 
antennœ   shoit,   yellowish,   darker    outwardly  ;    second   segment 

•  Podisus  politus  Uhler  (Ms.)  of  Uhler*8  check  list  (1886)  bas  been  suppressed  as 
a  name  for  a  North  American  species  (  Uhler  in  litt.) . 

t  The  bibliography  given  for  each  species  contalns  only  such  références  ^  ^^ 
writer  bas  been  able  to  verify  i>ersonallv. 
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siender,  about  tbree  tiines  as  long  as  first  ;  third  segment  but  little 
more  tban  one-half  as  long  as  second  ;  fourth  segment  two-thirds 
as  long  as  second;  fiftb  segment  a  little  sborter  tban  fourtb, 
dilated  ;  ail  segments,  except  first,  pale  brownish,  lighter  at  tbeir 
outer  ends.  Rostrum  pale  yellow  except  at  tip,  reacbing  upon 
bind  C0X8B  ;  second  segment  longest,  passing  front  coxœ  ;  tbird 
and  fourtb  segments  of  nearly  equal  lengtb,  the  latter  brown. 
Pronotum  sparsely  punctate  before,  densely  behind,  the  humerai 
angles  ;  its  anterior  margin  ivory  yellow,  bordered  posteriorly  with 
a  double  row  of  punctures  ;  across  the  surface  there  are  several 
transverse  irregular  wrinkles;  sides  oblique,  straight  or  but 
slightly  indented,  with  very  minute  teetli  anteriorly.  A  pale  cal- 
lous  line  extends  from  the  middle  of  the  anterior  margin  to  the 
tip  of  the  scutellum.  Post-humeral  margins  slightly  sinuate,  pos- 
te rior  margin  bordered  with  an  ivory-yellow  line.  Scutellum 
reacbing  to  the  membrane,  sinuate  behind  the  middle,  where  it 
is  more  densely  punctate  than  else where  ;  tip  white.  Embolium 
and  corium,  except  at  base,  densely  punctate;  cla\^s  and  base 
of  corium  sparsely  punctate  ;  a  brownish  calions  spot  occui-s  near 
the  outer  end  of  the  corium  ;  membrane  pale  bronze,  translucent. 
Connexivum  pale  yellowish  with  faint  black  markings  at  incisures. 
Under-surf ace  sulphur  yellow  with  minute  black  markings  laterally 
in  some  spécimens.  Ventral  spine  reaching  the  hind  coxae,  ivory 
yellow.  Legs  ruf ous  ;  tarsi  brown.  A  black  dot  occurs  at  the  tip 
of  the  oeteolar  canal  and  another  in  front  of  each  eye. 

Habits. 
The  lîfe  history  of  this  specîes  bas  been  detaîled  in  the 
last  annual  report  of  this  committee.  Brîefly  stated,  the 
imagoes  hibernate  and  appear  early  in  the  spring.  They 
attack  the  larvœ  of  Clisiocampa  amerîcana  Harr.,  and  arter 
feeding  for  about  a  fortnight  upon  thèse  and  other  insects, 
lay  their  eggs  on  the  under  sides  of  leaves  or  on  twlgs. 
From  fifty  to  sixty  eggs  are  laid  by  a  single  female.  The 
eggs  hatch  in  about  ten  days,  and  the  red  and  black  nymphs 
feed  on  the  juices  of  the  leaves  for  about  a  week,  when  the 
first  molting  takes  place.  From  this  time  on  the  insects  are 
predaceous.  The  second  and  third  molts  take  place  in 
twelve  and  ten  days  respectively  ;  in  the  last  nymph  stage 
the  head,  thorax  and  wing-pads  are  intense  pitchy  black,  the 
abdomen  dark  red,  margined  with  a  séries  of  black  spots, 
one  on  each  segment.     On  the  dorsum  there  are  four  black 
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spots  plaeed  in  a  longitudinal  row.  The  last  molt  takes 
place  in  about  three  weeks. 

The  hnagoes  of  the  summer  brood  appear  during  July  and 
those  of  the  fall  brood  in  September.  While  feeding  upon 
the  tent  caterpillars  in  the  spring  this  bug  is  frequently 
devoured  bj  two  spiders,  Epeira  8t7^  and  Phidippus  mulli- 
formisy  whîch  are  common  occupants  of  the  Caterpillar  webs. 

The  list  of  insects  P.  placidus  is  known  to  destroy  în- 
clades  Pteronus  ribesii  Scop.  (Saunders,  Can.  Ent.,  1870, 
pp.  93,  94),  Euvanessa  antiopa  Linn.,  Hyphantria  cunea 
Drury,  Orgyia  leucostigma  S.  and  A.,  0.  definita  Pack., 
Portheirîa  dùpar  Linn.,  Clisîocampa  americana  Harr.,  C. 
disdria  Hbn.  (Kirkland,  Report  Massachusetts  State  Board 
Agriculture  for  1896,  p.  404.) 

Distribution.  —  Canada,  Massachusetts,  New  York,*  Mich- 
igan,t  Colorado. 

PoDisus  GiLLETTEi  Uhler.     (Plate  1,  fig.  6.) 

1895,  Podisus  gUkttei  Uhler,  Gillette-Baker,  Bull.  31,  Col.  Agrl.  Expt 
Station,  Heniip.  Col.,  pp.  12, 13. 

Prof.  C.  P.  Gillette  has  been  so  kind  as  to  send  me  the 
type  and  only  known  spécimen  of  this  beautifuî  species.  Its 
prominent  characters  are  :  — 

Lengtii,  14  mm.  Body  ovate,  like  P.ptaciduSj  but  much  larger. 
Upper-surface  duU  olive  colored,  punctate  with  black.  Head 
quadrangular,  latéral  lobes  longer  than  tylus,  but  not  as  long  as  in 
P,  cynicus.  The  sides  of  the  tylus  are  margined  anteriorly  with 
yellowish.  The  entire  upper  surface  of  the  head,  aslde  from  the 
preceding,  is  heavily  punctate  with  black.  Firet  segment  of  an- 
tennse  not  extending  beyond  latéral  margin  of  head,  yellowish; 
second  segment  hardly  longer  than  head,  testaceous;  third  seg- 
ment two-thirds  as  long  as  second  ;  fourth  and  fifth  segments  of 
nearly  equal  length,  each  about  three-fourths  as  long  as  second, 
and,  in  common  with  the  third  segment,  black  ezcept  at  base, 
which  is  yellowish.  Rôstrum  of  médium  size,  not  as  short  as  in 
P.  cynicus^  reaching  upon  middle  coxse.  Second  segment  of  rôs- 
trum reachlng  on  the  fore  coxœ  ;  third  and  fourth  segments  of 
nearly  equal  length;  fourth  segment  piceous. 

♦  Spécimen  in  Dr.  Lintner*s  collection,  labelled  '*Keene  Valley,  N.  Y  ,  July  4, 
1890." 
t  Spécimen  in  Muséum  of  Comparative  ZoôXogy  collection,  labelled  *•  Mich." 
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Pronotal  margins  very  oblique,  with  flnely  incised  edges  anteri- 
orly,  with  a  broad  ivory-yellow  band,  which  dimiDlsbes  at  the 
humerai  angles,  which  are  very  obtuse  and  rouoded.  The  black 
pUQCturing  on  the  anterior  part  of  the  pronotum  is  very  dense  ; 
that  on  the  posterior  part  less  dense,  arranged  in  irregular  trans- 
verse lines.  Scuteilum  but  slightly  sinuate,  most  densely  punc- 
tared  at  base,  and  with  a  small  callous  spot  in  each  basai  angle. 
A  fine  callous  line  extends  longitadinally  through  the  pronotum 
and  scuteilum.  Corium  densely  ponctate;  membrane  bronzed, 
without  apical  spot.  Connexivum  ivory  yellow,  with  faint  black 
markings  interiorly  at  segmentai  sutures.  Thèse  markings  do  not 
reach  the  latéral  edge  of  abdomen.  Under-surface  pale  yellowish 
brown,  punctate  with  darker  brown.  Abdominal  spine  very  short, 
nearly  obsolète.  Legs  of  same  color  as  under-surface,  darkening 
on  tibiœ  to  brown.    Tarsi  dark  brown,  hairy. 

The  stout  rostrom  indicates  that  this  species  bas  preda- 
ceous  habits. 

PoDisus  MODESTUS  (Dallas).     (Plate  1,  fig.  9.) 

1851,  Arma  modesta  Dallas,  List,  part  L,  pp.  101, 102. 
1856,  Arma  modesta  Fitch,  8d  Rep.  Ins.  N.  T.,  p.  390. 

1869,  Arma  modesta  Walsh,  Can.  £nt.,  vol.  n.,  p.  33. 

1870,  Podisus  modestus  Stâl,  Ennm.  Hemipt,  part  L,  p.  51. 

1872,  Arma  modesta  Lintner,  Ënt.  Contrib.,  I.,  p.  150. 

1873,  Arma  modesta  Riley,  5th  Rep.  Ins.  Mo.,  p.  133. 

1875,  Podisus  modestus  Uhler,  BulL  5,  vol.  I.,  U.  S.  Geol.  Surv. 

Terr.,  p.  283. 

1876,  Podisus  modestus  Glover,  Manuscript  Notes  Hemipt.  Het, 

p.  60. 
1880,  Podisus  modestus  Distant,  Biol.  Cent.  Am.  Rhync,  vol.  L, 
pp.  88, 39,  pi.  IV.,  fig.  4. 

1884,  Podisus  modestus  Fletcher,  Can.  Ent.,  vol.  XVI.,  p.  215. 

1885,  Podisus  modestus  Fletcher,  Rep.  Ënt  Soc.  Ont,  pp.  22, 77. 
1889,  Podisus  modestus  Lintner,  5th  Rep.  Ins.  N.  Y.,  p.  170. 

1889,  Arma  modesta  Saunders,  Ins.  Inj.  to  Fruits,  p.  290. 

1890,  Podisus  modestus  Lmtner,  6th  Rep.  Ins.  N.  Y.,  p.  189. 

1890,  Arma  modesta  Packard,  5th  Rep.  U.  S.  Ent  Corn.,  p.  164. 

1891,  Podisus  modestus  Lintner,  7th  Rep.  Ins.  N.  Y.,  p.  353. 

1892,  Podisus  modestus  Rlley-Howard,  Insect  Life,  vol.  IV., 

p.  123. 
1895,  Podlms  modestus  Gillette-Baker,  Bull.  31,  Col.  Agrl.  Expt 

Station,  Hemip.  Col.,  p.  13. 
1897,  PodUus  modestus  Kirkland,  Can.  Ent,  vol.  XXIX.,  p.  115. 

Length:  maie,  9.5  mm.  ;  female,  10.5  mm.    One  of  the  smallest 
of  our  native  species.     Upper-surf ace  densely  and  evenly  punctate 
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with  light  brick  red.  Head  mucb  longer  than  wide,  nearlj  trun- 
cate  in  front.  The  latéral  lobes  in  a  few  spécimens  I  bave  ex- 
amined  are  a  trifle  longer  tban  the  tylus,  but  this  seems  to  be  an 
exception  ;  outer  mai^in  of  latéral  lobes  embrowned.  Eyes  very 
dark  brown;  ocelli  minute,  near  occiput.  First  segment  of  an- 
tennœ  very  short,  hardly  reaching  latéral  margin  of  head  ;  second 
segment  slender,  relatively  short,  but  little  over  three  times  as 
long  as  first  ;  third  segment  about  three- fourths  as  long  as  second  ; 
foui-th  segment  nearly  as  long  as  second  ;  fifth  segment  longer 
than  thii-d,  but  a  little  shorter  than  fourth  ;  ail  joints  reddish  or 
pale  brown.  Rostrum  stout,  reaching  upon,  sometimes  to,  pos- 
terior  margin  of  hind  coxœ;  second  segment  the  longest,  third 
and  fourth  of  equal  length,  the  latter  dark  reddish  brown.  Pro- 
notum  deeply  indented  at  the  sides,  margined  with  a  fine  yellowish 
white  line,  within  which  the  puncturing  is  densely  massed;  an- 
teriorly  on  the  latéral  margins  there  are  several  minute  teeth  ; 
pronotal  callosities  obscure,  thickly  punctate  outwai-dly.  At  the 
humerai  angles  the  punctures  are  massed  into  a  reddish  spot,  the 
angles  being  acute  but  not  spinose.  Scutellum  sinuate,  bare  at 
apex,  which  reaches  to  the  membrane  ;  in  nearly  ail  spécimens 
examined  there  is  a  minute  bald  spot  at  each  basai  angle  of 
scutellum.  Corium  and  erobolium  tinged  with  scarlet  at  their 
junction  with  membrane,  which  is  bronzed  and  beai-s  a  dark-green 
marking  at  the  tip.  Under-surface  pale  yellowîsh,  punctate  with 
red,  and  bearing  a  row  of  four  minute  dots  on  the  médian  line  and 
two  rows  of  similar  dots  laterally.  Ventml  s]nne  very  short,  not 
reaching  hind  coxje.     Legs  rufous. 

Distribution. — Canada,  Maine,  Massachusetts,  New  York, 
Illinois,  Georgia,  Dakota,  Xebraska,  Colorado,  Mexico. 

The  only  species  resembling  P.  modestus  is  the  light 
variety  of  P.  serieventris^  which  sometimes  approaches  the 
darker  forms  of  the  former  species.  The  deeply  sinuate 
humerai  angles,  the  red  marking  at  the  tip  of  the  corium,  the 
light-colored  tergum,  the  short  ventral  spine  and  short  sec- 
ond segment  of  antennœ,  —  arc  characteristic  of  modestm^ 
and  will  serve  to  distinguish  it. 

Habits. 
This  species  is  very  common  in  May,  feeding  on  tent 
caterpillars  {Clisiocampa  amertcana  Harr.  ) .    At  the  Muséum 
of  Comparative  Zoôlogy,  Cambridge,  there  are  several  spéci- 
mens which  were  found  under  leaves  by  Mr.  Jacob  Boll  in 
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the  winter  of  1872-73,  thus  proving  that  the  însect  hiber- 
nâtes as  an  imago.  Différent  stages  of  the  nymphs  hâve 
been  reared  to  imagoes  at  the  insectarj'  of  the  gypsy  moth 
committee  ;  but,  owing  to  the  amount  of  work  involved,  we 
hâve  made  no  attempt  to  carefully  follow  the  entîre  round 
of  life,  which  apparently  does  not  vary  materially  from  that 
of  serieveniris.  The  imagoes  are  abundant  in  the  spring, 
again  in  midsummer  and  aiso  in  September  and  October, 
and  there  can  be  no  doubt  that  the  species  is  hère  double- 
brooded.  P.  modesius  is  less  common  than  serieventris  or 
placidus^  and,  so  far  as  my  expérience  goes,  is  more  fre- 
quently  found  on  bushes  and  low-growing  plants  than  on 
trees.  In  feeding  habits  it  shows  the  same  voraeity  as 
serieventriSy  and  preys  upon  larvœ  of  ail  sizes.  It  has 
been  reeorded  as  destroying  Haltica  bimarginaia  Say  (Lint- 
ner,  Fifth  Rep.  Ins.  N.  Y.,  1889,  p.  170),  Haltica  chahjbea 
111.  (Lintner,  Sixth  Rep.  Ins.  N.  Y.,  1890,  p.  189),  Hemileuca 
mata  Drury  (Lintner,  Ent.  Contrib.,  I.,  1872,  p.  150), 
Clisiocampa  americana  Harr.  (Kirkland,  Can.  Ent.,  1897, 
p.  115),  Lygœonematus  erichsonii  Hartig  (Fletcher,  Can. 
Ent.,  1884,  p.  215),  In  Professor  Fernald's  collection  there 
is  a  spécimen  of  P.  modesius  taken  feeding  on  a  leaf  hopper 
at  Amherst,  Mass.,  May  28,  1890. 

In  September,  1896,  Mr.  Robert  Cooley  took  a  nymph  of 
thîs  bug  at  Brewster,  Mass.,  feeding  on  the  pupœ  of  the 
**yellow-headed  fire  worm,"  Teras  minuta.  The  imago 
developed  September  20.  The  writer  has  found  modesius 
feeding  on  gypsy  moth  larvse  during  the  past  summer  at 
Saugus,  Mass.  A  minute  hymenopterous  parasite,  Teleno- 
mus  podisi  Ashm.,  has  been  reared  from  the  eggs  of  this 
bug  (**  Insect  Life,^  IV„  p.  123,  1892). 


PODISUS   PALLENS  (Stâl). 

1869,  Armapallens  Stâl,  Freg.  Eug.  Resa,  p.  222. 

1870,  Podisus  pallens  Stâl,  Ënum.  Hemipt,  part  I ,  p.  51. 
1875,  Fodisus  pallens  Uhler,  Bull.  5.  vol.  I ,  U.  S.  Geol. 

Surv.  Terr.,  p.  282. 

Stal's  description  of  this   species  may  be  translated  as 
follows  :  — 
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Whitish  yellow,  somewhat  puDCtate  with  brownish  dots,  more 
finely  and  less  densely  (punctate)  beneath;  anteanœ  darker 
towards  the  apex;  posterior  angles  of  thorax  produced,  sub- 
acute  ;  scutellum  not  punctate  at  the  lowest  part  of  the  apex  ; 
abdomen  with  each  segment  margîned  with  a  minute  spot  above 
and,  below  at  base  and  at  apex,  and  with  spots  placed  in  séries  on 
both  sides  ;  femora  tawny,  with  an  apical  dot. 

I  bave  been  unable  to  obtain  an  example  of  this  species 
and  bave  not  included  it  in  tbe  synopsis.  The  insufficiency 
of  the  original  description  was  long  ago  pointed  out  by  Pro- 
fessor  Uhler  in  the  foUowing  words  :  **  The  small  différences 
in  the  latéral  angles  of  the  pronotum  aixd  in  puncturing  do 
not  seem  to  me  suffiicent  to  separate  this  from  P.  modesùus" 

The  spécimens  from  which  the  original  description  was 
prepared  were  collected  in  Califomia. 

PoDisus  CEOCATUS  Uhler.     (Plate  1,  fig.  3.) 

1878,  Podisus  cynious,  yar.  obscuripes  (Uhl.  Ms  )  Riley,  Rept. 

U.  S.  Dept.  Agr.,  p  245. 
1884,  Podisus  ♦  croccUus  (Uhl.  Ms.)  Hagen.  Can.  Ent,  yol.  XVL, 

p.  40. 
1897,  Podisus  croccUus  Uhler,  Trans.  Md.  Acad.  Se.,  pp.  384-886. 

Through  the  kindness  of  Mr.  Samuel  Henshaw  I  bave  had 
the  privilège  of  examining  several  représentatives  of  this 
species  at  the  Muséum  of  Comparative  Zoology,  Cambridge, 
Mass.  Professor  Uhler  bas  also  kindly  given  me  a  spécimen 
from  Vancouver  Island.  I  hâve  nothing  to  add  to  Professor 
Ubler^s  excellent  description  of  the  species.  Its  prominent 
characteristics  are  :  — 

Length,  15  mm.  Body  robust,  reddish  yellow,  heavily  marked 
with  dark-green  punctures.  Latéral  lobes  of  head  longer  than 
tylus,  and  bordered  outwardly  with  a  fine  dark-green  Une.  First 
segment  of  antennœ  stout,  reaching  about  three-fourths  the  dis- 
tance between  eye  and  anterior  margin  ;  second  segment  about 
three  times  as  long  as  first  ;  third  segment  two-thirds  as  long  as 
second  ;  fourth  segment  one-third  longer  than  third  ;  fif th  segment 
a  trifle  longer  than  third.  Rostrum  stout,  reaching  to  hind  cosse; 
first  segment  thick  ;  second  segment  but  little  longer  than  first  ; 


•  Misprinted  •»Podl8ca8.' 
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third  and  fourth  segments  each  nearly  as  long  as  first.  Sides  of 
pronotum  coarsely  serrate  anteriorly  ;  humerai  angles  nearly  right 
angled,  dark  green.  Scutellam  punctate  with  dark  green,  reach- 
ing  to  the  membmne.  Corium  of  same  color  as  scutellum; 
membrane  bronze  brown,  extending  beyond  tip  of  abdomen. 
Connexivam  orange,  marked  with  dark  green  at  the  incisures. 
Under-side  yellowish,  panetate  with  brick  red  laterally.  Legs 
amber  colored,  darkening  toward  the  tarsi.  Ventral  spinè  stout, 
nearly  passing  the  hind  coxse. 

In  sîze  this  species  resembles  P.  cynicuSj  from  whîch  it 
may  be  distinguished  by  its  orange-colored  body  with  dark- 
green  markings,  and  humerai  angles  which  are  not  as  acute 
as  in  that  species. 

Distribution,  —  Vancouver  Island,  Washington,  Oregon, 
Califomia. 

Habita. 

In  July,  1882,  Mr.  Samuel  Henshaw  coUected  a  number 
of  imagoes  of  this  species  and  three  nymphs  near  Loon 
Lake,  Washington,  Thèse  insects  were  feeding  on  the 
larvse  of  Neophasia  menapia  Feld.  Aside  from  a  darker 
coloration,  the  nymphs  bear  a  striking  resemblance  to  those 
of  P.  cynicus,  Being  certainly  an  immature  stage  of  a  large 
Podiaus^  taken  at  the  same  time  and  place  with  the  imagoes 
of  P.  crocatus^  there  can  be  but  little  doubt  that  they  are  the 
nymphs  of  this  species,  and  may  be  described  as  foUows  :  — 

PodUua  croccUus  (?)  nymph. 
Length,  11  to  14  mm.  Body  compact,  very  stout,  widest  at 
middle  of  abdomen.  Head  and  thorax  heavily  marked  with  dark 
bronze  green.  Abdomen  thickly  covered  with  scarlet  dots.  Head 
distinctly  emarginate  in  front,  edges  at  least  bordered  with  dark 
green  ;  a  scarlet  line  extends  along  the  inner  margin  of  the  lateml 
lobes,  and  also  on  médian  line  from  between  the  eyes  backwaixi  to 
pronotum.  First  segment  of  antennœ  stout,  slightly  projecting 
beyond  the  latéral  margin  of  the  head;  second  segment  nearly 
as  long  as  third  and  fourth  taken  together,  thèse  latter  being  of 
nearly  equal  length  ;  ail  segments  dark  bronze  green.  Rostrum  very 
stout,  extending  to  middle  coxae  ;  tip  dark  brown,  horny.  Edges 
of  prothorax,  scutellum  and  wing-pads  heavily  bordered  with  dark 
green.  Irregular  scarlet  markings  occur  on  either  side  of  the 
dorsal  groove  of  the  prothorax,  on  the  scutellum  and  on  the  wing- 
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pads  ;  the  extent  o£  thèse  markings  varies  inversely  with  that  of 
the  green  ones.  One  spécimen  bas  no  red  on  the  seutellum  or 
wing-pads,  and  but  two  small  spots  on  the  prothorax  ;  while  on  the 
other  spécimens  the  red  prédominâtes.  On  the  dorsum  of  the 
abdomen  there  is  a  longitudinal  row  of  four  transverse  dark-green 
spots,  while  around  the  margin  at  the  middle  .of  each  segment 
there  is  a  semi-elliptical  spot  of  dark  green  ;  included  in  each  of 
thèse  marginal  spots  is  a  much  smaller  six>t  of  similar  shape,  pale 
buff  in  color.  Under-side  pale  buff,  dotted  with  scarlet.  Femora 
and  tibiae  reddish  brown  ;  tarsi  dark  green. 

In  a  note  on  the  enemies  of  N^eophaaia  inenapia^  Hagen 
bas  written  :  "  Podiaua  crocatus  Uhl.  (Ms.)  is  a  very  eager 
enemy  of  the  pupa  and  the  Caterpillar  before  pupating,  when 
it  is  very  sluggîsh.  The  P,  crocatus  was  everywhere  com- 
mon  in  the  devastated  forests,  and  observed  in  the  act  of 
sucking  caterpillars  "  (Can.  Ent.,  XVI.,  p.  40). 

The  above,  and  Riley's  record  of  this  specîes  *  feeding  on 
Diapheromera  femorata  Say,  are  the  only  referencea  to  the 
habits  of  this  însect  I  hâve  been  able  to  find. 

*  Oiren  as  P*  cynicu»  var.  obseuripet,  wbich  name  Profesaor  Uhler  wrftes  me  be 
hai  rc))ected  in  faror  of  P.  crooatm. 
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PoDisus  CYNicus  (Say).     (Plate  1,  fig.  7,) 

1881,  Penlaioma  cynica  Say,  Descr.  New.  Sp.  Het.  Hemip.  of 

N.  A.,  p.  8,  New.  Hann.,  Ind.* 
1851,  Arma  grandis  Dallas,  List,  part  I.,  pp.  96,  97. 
1856,  Arma  grandis  Fitch,  3d  Rep.  Ins.  N.  Y.,  p.  335,  pi.  2, 

fig.7. 

1856,  Arma  bracleata,  Fitch,  ibid.,  p.  336. 

1857,  Pentatoma  cynica  Fitch,  4th  Rep.  Ins.  N.  Y.,  p.  757  (re- 

print  of  Say's  description). 
1859,  Pentatoma  cynica  Say,  Compl.  Writ.,  vol.  I.,  p.  312. 
1867,  Podisus  grandis  Stâl,  ÔfVers.  Vet.  Ak.  Forh.,  p.  497. 
1870,  Podisus  grandis  Stâl,  Enum.  Hemlpt.,  part  L,  p.  49. 
1870,  Podisus  bracteattts  Stàl,  ibid,,  p.  54. 
1870,  Podisus  cynicus  Stâl,  ibid.,  p.  54. 

1874,  Arma  grandis  Glover,  Rep.  U.  S.  Dep.  Agr.,  p.  123. 

1875,  Podisus  cynicus  Glover,  Rep.  U.  S.  Dep.  Agr ,  p.  118,  fig.  8. 

1875,  Podisus  cynicus  Uhler,  Bull.  5,  vol.  I.,  U.  S.  Geol.  Surv. 

Terr.,  p.  282. 

1876.  Podisus  cynicus  Glover,  Manuscript  Notes  Hemip.  Het, 

p.  59,  pi.  IL,  fig.  29. 
1876,  Arma  bracteata  Glover,  ibid.j  p.  60. 

1876,  Podisus  cynicus  Lliler,  Proc.  Bost.  Soc.  Nat.  Hist,  p.  870. 

1877,  Podisus  cynicus  Glover,  Ëntomological  Index,  pp.  8,  58. 

1878,  Podisus  cynicus  Riley,  Rep.  U.  S.  Dep.  Agr.,  p.  245. 
1878,  Podisus  cynicus  Uhler,  Bull.  2,  vol.  IV.,  U.  S.  Geol.  Surv. 

Terr.,  p  504. 

1882,  Podisus  cynicus  Lintner,  Ist  Rep.  Ins.  N.  Y.,  p.  331. 
1884,  Podisus  bracleatus  Lintner,  Can.  Ent,  vol.  XVI.,  p.  182. 
1884,  Podisus  cynicus  Lintner,  ibid. 

1884,  Podisus  cynicus  Uhler,  Standard  Nat.  Hist.,  pp.  291,  292. 

1885,  Podisus  cynicus  Lintner,  Rep.  Ent.  Soc.  Ont,  p.  13. 
1885,  Podisus  cynicus  Riley,  4th  Rep.  U.  S.  Ent.  Corn.,  p'  97. 
1890,  Podisus  bracleatus  Cockerell,  Can.  Ent.,  vol.  XXII.,  p.  59. 

1890,  Podisus  cynicus  Lintner,  Pop.  Gardening,  p.  198. 

1891,  Podisus  cynicus  Lintner,  7th  Rep.  Ins.  N.  Y.,  p.  356 

1894,  Podisus  cynicus  Femald,  Rep.  Mass.  State  Bd.  Agr.,  p.  260. 

1895,  Podisus  cynicus  Gillette-Baker,  Bull.  31,  Col.  Agrl.  Expt 

Station,  Hemip.  Col.,  p.  12. 

1895,  Podisus  bracleatus  Gillette-Baker,  ibid. 

1896,  Podwt*5  cy7iicus  Kirkland,  The  Gypsy  Moth,  Forbush- 

Femald,  pp.  392,  394,  402. 

1897,  Podisus  c^^ntcM^  Kirkland,  Can.  Ent,  vol.  XXIX.,  p.  115. 

Length:  maie,  14.6  mm.  to  17.8  mm.;  female,  15  mm.  to 
18.8  mm.  Tawny  yellow,  punctured  with  brick  red  or  reddish- 
brown  dots.     Head  longer  than  wide  ;  latéral  lobes  longer  than 

*  This  rftre  pamphlet  Is  in  the  library  of  the  Boston  Society  of  Natural  History. 
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tylus.     Eyes  dark  brown  ;  ocelli  vermilion,  in  rear  of  eyes,  ne&rer 
médian  line.    First  segment  of  antennœ  stout,  extending  about 
three-fourths  of  the  distance  between  the  eye  and  anterior  margin 
of  head  ;  second  segment  a  little  more  than  three  times  as  long  as 
first  ;  thii'd  segment  two-thirds  as  long  as  second  ;  foûrth  segment 
a  trifle  longer  than  tbird  ;  fif  tb  segment  of  about  the  same  length 
as  fourtb.     Rostrom  very  stout,  reacbing  to  bind  cox»  ;  first  seg- 
ment wide  and  tbick  ;  second  segment  one-third  longer  iban  first, 
enlarging  at  its  junction  witb  tbird  segment,  wbicb  is  of  about  the 
same  lengtb  as  first  ;  fourtb  segment  a  little  sborter  tban  tbird, 
terminating  in  a  blunt  brown  point.     Pronotum  and  scutellum  of 
same  color  as  bead.     Sides  of  pronotum  sinuate,  witb  fine  gran- 
ular  teetb  anteriorly;  bumeral  angles  produced  into  stout  acute 
spines.     Tbe  callous  spots  on  tbe  anterior  part  of  pronotum  bear 
one  or  more  small  green  markings  ;  in  some  spécimens  tbere  are 
small  spots  of  this  color  at  tbe  anterior  angles  of  the  pronotum 
and  at  tbe  inner  ends  of  tbe  callous  spots.     Scutellum  sinuate 
behind  its  middle,  reacbing  sligbtly  upon  the  membrane.     Corium 
of  same  color  as  scutellum  ;  membrane  bronze  brown,  extending 
beyond  tip  of  abdomen.     Connexîvum  orange,  marked  witb  black 
at  the  incisures.     Under-surface  pale  yellow,  dotted  more  or  less 
witb  red.     Legs  of  same  color  as  under-surface,  darkening  sligbtly 
in  some  spécimens  towards  tbe  tarsi.     Ventral  spine  very  stout, 
reacbing  to  middle  coxae. 

Distribution.  —  Massachusetts,  New  York,  Pennsylvania, 
Maryland,  Illinois,  Wisconsin,  Dakota,  Nebraska,  Missouri, 
Colorado,  Arizona. 

Podistis  bracteatusj  as  described  by  Fitch,  diflTers  from 
cynicus  only  in  certain  small  green  markings  on  the  prono- 
tum, scutellum  and  wing-covers.  In  our  collection  tbere  îs 
a  séries  of  thirty-seven  spécimens  which  shows  nearly  ail  the 
variations  between  the  two  species  as  described.  Beîng 
unable  to  distinguish  between  the  species,  I  tried  to  obtain 
spécimens  of  bracteatus  from  several  sources,  but  was  unable 
to  do  so.  In  this  difficulty  I  wrote  to  Professer  Uhler,  and 
found  that  he  also  was  not  familiar  witb  this  species.  Sînee 
that  time  he  bas  very  kindly  gone  to  the  trouble  to  examine 
the  spécimen  of  bracteaiits  in  the  Fitch  collection  at  the  Na- 
tional Muséum,  and  bas  decîded  that  it  is  but  a  variety  of 
Say's  cynicus.  Glover  in  1876  expressed  the  opinion  that 
bracteatus  was  but  a  variety  of  cynicus  (Manuscript  Notes 
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Hemip.  Het.,  p.  60),  an  opinion  also  held  by  Dr.  Lintner 
(Beport  Entomological  Society,  Ontario,  1885,  p.  13),  but 
which  appears  to  hâve  been  overlooked  by  later  writers. 

Asîde  from  the  variations  in  the  green  markings  on  the 
thorax  previously  referred  to,  the  color  of  the  punctures  on 
the  upper-surface  ranges  from  brick  red  to  dark  brown.  The 
only  aberrations  in  form  that  I  hâve  seen  are  two  spécimens, 
one  of  which  has  both  humerai  angles  blunted  off  and  actu- 
ally  emargînatej  the  other  having  the  right  humerai  angle 
normal,  the  left  being  rounded.  Both  thèse  insects  were 
bred  from  nymphs,  and  their  peculiarities  of  structure  may 
be  due  to  defective  nutrition  or  to  some  accident  at  the  time 
of  the  last  molt,  while  the  body  was  still  soft. 

Habits. 

The  îmagoes  of  this  species  hibemate  under  leaves.  At 
the  Muséum  of  Comparative  Zoology,  Cambridge,  there  are 
several  spécimens  coUected  by  Mr.  Boll  during  the  winter 
of  1872-73.  Thèse  were  sifted  out  from  a  quantity  of 
leaves  raked  from  the  ground.  The  eggs  and  early  nymph 
stages  are  unknown  to  the  writer.  Nymphs  in  the  last  stage 
hâve  been  taken  frequently  during  June,  July  and  August, 
and  are  known  to  feed  on  the  larvœ  of  the  gypsy  moth. 
They  may  be  described  as  follows  :  — 

Podisua  cynicua  nymph. 
Length,  10  mm.  ;  greatest  width,  8  mm.  Body  compact,  some-, 
what  elliptical  in  outliue;  head  deeply  inserted  in  the  thorax. 
Posterior  angles  of  thorax  produced  for  a  short  distance  along 
the  sides  of  the  abdomen.  Geneml  color  of  head  and  thorax 
pale  yellowish  brown,  sometimes  marked  with  red.  A  fine  dark 
seal-brown  Une  extends  around  the  margin  of  the  head,  thorax 
and  wing-pads,  and  borders  the  tylus.  From  near  the  middle  of 
the  inner  margin  of  each  wing-pad  a  fine  dark-brown  line  extends 
obliquely  outward  and  backward  to  the  ou  ter  margin,  enclosing  a 
somewhat  diamond-shaped  area,  and  marking  the  anterîor  maigin 
of  the  future  wing  membrane.  The  médian  sulcus  of  the  pro- 
thomx  and  scutellum  is  bordered  with  dark  brown,  and  the  sur- 
face of  the  thorax  is  finely  punctured  with  faint  brown  dots.  On 
either  side  of  the  dorsal  sulcus  of  the  prothorax  there  is  a  short, 
iri-egular,  transverse   black   Une,  extending  obliquely  backward 
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toward  tbe  latéral  margin.  Abdomen  brick  red,  bordered  with 
heavy  blaek  Une.  At  the  middle  of  the  latéral  margin  of  each 
segment  there  is  a  well-defined  semi-elliptical  yellowish-brown. 
spot,  bordered  with  black.  There  are  four  more  or  less  confluent, 
transverse  dark-brown  spots  on  the  dorsum.  Under-surface  of 
head  and  thoi'ax  amber  colored;  color  of  aMomen  somewliat 
lighter  than  that  of  the  upper-surface.  Antennae  four-jointed, 
black  ;  first  segment  stout,  partially  retracted  beneath  the  edge  of 
the  head  ;  second  segment  slightly  flattened,  widened  toward  its 
oater  end  and  four  times  as  long  as  the  first  ;  third  and  fourth 
segments  of  nearly  equal  length,  tho  latter  being  constricted  at 
each  end.  Femora  amber  colored;  tibiœ  with  three  equidistant 
longitudinal  ridges,  pale  brown  and  sparsely  hairy;  tarsi  two- 
jointed,  dark  brown  and  hairy. 

From  the  late  appearance  of  the  nymphs,  it  is  probable 
that  the  species  has  but  one  annual  brood  in  thîs  région. 
Both  nymphs  and  imagoes  are  rapacious  feeders,  their  stout 
beak  being  a  very  formidable  weapon.  The  însect  attacked 
is  împaled  by  a  sudden  thmst  of  the  setœ,  which  hold  it 
firmly,  and  in  a  few  minutes  the  body  fluids  are  sucked  out. 
In  killing  large  insects  the  setœ  are  sopietimes  wrested  from 
the  rostrura,  but  are  readily  replaced  by  the  bug.  The  set» 
can  be  moved  by  muscles  at  their  base  independent  of  the 
rostrum,  and  are  armed  with  formidable  reflexed  spînes. 

The  records  of  insects  destroyed  by  this  species  include 
Diapheroinera  femorata  Say  (Riley,  Eep.  U.  S.  Dep.  Agr., 
1878,  p.  245),  Podùms  serteventrîs  Uhl.  (Earkland,  **The 
Gypsy  Moth,''  Forbush-Femald,  1896,  p.  402),  Ikyryphora 
decemMneata  Say  (Glover,  Ent,  Index,  1877,  p.  8),  Porthe- 
tria  dîspor  Linn.  (Femald,  Eep.  Mass.  State  Bd.  Agr.,  1894, 
p.  260),  Aletia  argiïlacea  Hbn.  (Riley,  Fourth  Eep.  U.  S. 
Ent.  Com.,  1885,  p.  97),  Pteronus  ribesii  Scop.  (Lintner, 
Can.  Ent.,  1884,  p,  182). 
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PoDisus  SEREEVENTRis  Uhler.     (Plate  1,  fig.  2.) 

1870,  Podisus  serieveniris  Uhler,  Proc.Bost  Soc.  Nat  Hist.,  p.  94. 
1876,  Podisus  serieveniris  Uhler,  Proc.  Bost.  Soc.  Nat  Hist,  p.  S70. 
1892,  Podisus  spinosus  Femald,  Rep.  Mass.  State  Bd.  Agr.,  p.  298. 
1892,  Podisus  spinosus  Femald,  Bull.  19,  Mass.  Hatch  Expt 

Station,  p.  116. 
1892,  Podisus  spinosus  Riley-Howard,  Insect  Life,  vol.  IV.,  p.  854. 

1894,  Podisus  serieveniris  Femald,  Rep.  Mass.  State  Bd.  Agr., 

p.  260. 

1895,  Podisus  serieveniris  Gillette-Baker,  Bull.  81,  Col.  Agrl. 

£xpt  Station,  Hemipt.  Col.,  p.  13. 

1896,  Podisus  serieveniris  Eirkland,  The  Gypsy  Moth,  Forbush- 

Femald,  pp.  893-403. 

1897,  Podisus  serieveniris  Kirkland,  Can.  Ent,  vol.  XXIX., 

p.  115. 

Length:  maie,  10-11  mm.;  female,  11-12  mm.  Upper-surface 
pale  yellowish,  heavily  punctate  with  dark  brown.  Head  tiTin- 
cate  anteriorly,  densely  punctate  on  its  anterior  part.  Eyes  dark 
brown  ;  ocelli  minute,  reddish,  in  rear  of  eyes.  First  segment  of 
antennœ  short,  blackish  outwardly,  scarcely  projecting  beyond  the 
latéral  margin  of  head  ;  second  segment  spread  over  with  black, 
slender^  dilated  at  apex,  about  four  times  as  long  as  first  ;  third 
segment  a  little  over  half  as  long  as  second  ;  fourth  segment  two- 
thirds  as  long  as  second,  and  with  the  third  generally  spread  over 
with  black;  fifth  segment  a  little  longer  than  fourth,  reddish 
brown.  Rostrum  of  médium  thickness,  reaching  to  hind  coxœ; 
the  first,  third  and  fourth  segments  of  nearly  equal  length,  the 
second  the  longest,  reaching  to  posterior  margin  of  fore  coxse. 
Pronotum  finely  toothed  anteriorly,  indented  laterally,  but  not  as 
much  as  in  modestus,  The  punctures  are  massed  at  the  anterior 
and  humerai  angles  into  four  blackish  spots.  Humerai  angles 
acute,  but  not  spinose,  often  slightly  cur\'ed  backward  ;  on  the 
pronotum  of  many  spécimens  there  are  fine  transverse  wrinkles. 
Scutellum  of  same  color  as  pronotum,  less  densely  punctate  at 
tip,  which  is  sometimes  whitish  ;  at  the  basai  angles  in  some 
spécimens  there  is  a  small  bald  whitish  spot.  Corium  more 
densely  punctate  than  embolium  ;  membrane  bronzed,  with  a  dark 
spot  at  the  tip.  Under-surface  pale  yellowish,  marked  and 
clonded  with  darker  shades  and  sparingly  punctate  with  reddish  ; 
on  the  middle  of  the  last  segment  there  is  a  round  or  oval  black 
spot,  above  which  in  a  longitudinal  row  there  are  often  three 
minute  black  spots  ;  laterally  there  are  two  rows  of  small  black 
spots,  occurring  as  folio ws  :  one  on  the  middle  of  each  segment, 
near  connexivum,  and  one  on  the  anterior  margin  of  the  third  to 
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sixth  segments  inclusive,  this  latter  row  being  equidistant  between 
the  ventral  row  and  the  connexiviim  ;  there  is  a  large  black  dot 
at  the  tip  of  the  osteolar  canal  and  a  smaller  one  on  the  pleurae 
above  each  of  the  coxœ.  Legs  rufous  ;  femora  with  two  or  three 
black  dots  near  apex.  Ventral  spine  ivory  white,  reaching  upon 
the  hind  coxœ. 

Distribution.  —  Maine,  Massachusetts,  New  York,*  New 
Jersey,  t  Minnesota,  Colorado. 

Habits. 
Perhaps   on  account  of  its  obscure  coloring  and  active 
âigbt  this  specîes  may  be  better  protected  from  bird  enemies 
than  its  congeners.     Be  that  as  it  may,  serieventris  in  this 
région  is   by  far  the  most  common  représentative  of  the 
genus.     Hibernatîng  as  imagoes,  the  însects  appear  early  in 
the  sprîng,  sometimes  in  April,  and  by  the  latter  pail  of 
May  an  inspection  of  the  webs  of  the  tent  caterpîllar  will 
show  nunibers  of  thèse   bugs  breaking  their  winter's  fast 
upon  the  inraates  of  thèse  webs.     After  a  week  or  more 
spent   in   feeding,  mating  occurs,J  and  in  a  few  days  the 
female  deposits  her  eggs  in  two  or  three  clusters  on  the  un- 
der-sides  of  leaves  or  on  small  branches.      From  fifty  to 
sixty  caidron-shaped  eggs  are  laid  by  each  female,  and  in 
about  eight  or  ten  days'  time  the  gaily  colored  nymphs  émerge 
from  the  egg-shells  and  commence  feeding  on  the  sap  of 
leaves.     If  weather  conditions  are  favorable,  the  first  molt 
takes  place  in  four  or  five  days,  and  the  nymphs  wander 
forth  in  search  of  insects.     Thèse  tiny  créatures,  not  over 
4  mm.  in  length,  will  destroy  catei*pillars  many  times  larger 
than  themselves.     The  second  molting  occurs  about  ten  days 
after  the  first,  and  the  third  about  six  days  later  than  the 
second.     The  red  and  black  nymphs  feed  almost  continually 
during  this  stage,  and  boldly  attack  the  largest  larvœ.    From 
twelve  to  seventeen  days  elapse  before  the  last  molt.     By 
midsummer  the  eggs  for  a  second  brood  are  laid,  the  imagoes 
of  which  appear  in  August  and  September.     In   1895  the 
data  concernîng  the  times  at  which  the  imagoes  and  nymphs 

♦  In  Dr.  Lintner's  collection. 

t  Spécimens  from  Prof.  J.  B.  Smith. 

X  Thèse  insects  f^uently  mate  in  the  fall  ('<  The  Ojpsj  Moth,"  p.  408). 
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appeared  seemed  to  indicate  the  occurrence  of  three  annual 
broods.  There  are  certainly  two  broods  each  year  in  this 
région.  The  time  at  whîch  différent  indîviduals  of  this  sjie- 
oies  appear  varies  to  such  a  degree  that  imagoes  mày  be 
taken  during  every  month  froin  April  to  October,  and  only 
by  rearîng  can  we  get  at  the  aetual  number  of  broods.  As 
recorded  elsewhere,  the  writer  has  reared  two  broods  be- 
tween  the  latter  part  of  June  and  the  last  of  September. 

This  speeîes  is  knovvn  to  feed  upon  the  following  larvœ  : 
Porthetria  dispar  Linn.  (Fernald,  Rep.  Mass.  St.  Bd.  Agr., 
1892,  p.  298),  Euvanessa  antiopa  Linn.,  Hyphantria  cunea 
Drury,  Aiiacus  prornethea  Drury,  Clisiocampa  americana 
Harr.,  (7.  disstria  Hbn.,  Paleaci*ita  vemata  Pack.;  in  con- 
finement we  hâve  reared  it  upon  Cimbex  americana  Leach, 
Datana  miniatra  Drury,  Attacus  cecropia  Linn.,  Telea pohj. 
phernus  Cram.,  Anisota  senatoria  S.  and  A.,  Dryocampa 
rubicunda  Fabr.,  Tolype  vélleda  Stoll,  Rhynchagrotia  alter- 
nata  Grote,  N^octua  o-nigrurn  Linn.  P.  serieventris  hasbeen 
known  as  imago  to  kill  the  nymphs  of  its  own  species  and 
of  P.  cynicus.  In  one  case  it  was  seen  to  feed  on  an  imago 
of  Menecles  inaertus  Say  (Kirkland,  **  The  Gypsy  Moth," 
Forbush-Femald,  1896,  p.  402). 

PoDisus  SPINOSUS  (Dallas).     (Plate  1,  fig.  4.) 

1861,  Arma  spinosa  Dallas,  List,  part  I.,  p.  98. 
1866,  Arma  spinosa  Fitch,  3d  Rep.  Ins.  N.  Y.,  p.  336. 
1866,  Arma  spinosa  Glover,  Rep.  U.  S.  Dep.  Agr.,  p.  43. 

1868,  Arma  spinosa  Walsh-Riley,  Amer.  Ent.,  vol.  I.,  pp.  13, 14, 

37, 46, 69. 

1869,  Arma  spinosa  Riley,  Ist  Rep.  Ins.  Mo.,  pp.  77,  89, 113. 

1869,  Arma  spinosa  Walsh,  Can.  Ent,  vol.  II.,  p.  33. 

1870,  Anna  spinosa  Riley,  2d  Rep.  Ins.  Mo.,  p.  82. 
1870,  Anna  spinosa  Shimer,  Ara.  Nat.,  p.  98.  ' 

1870,  Podisus  spinosus  Stàl,  Enum.  Hemipt.,  part  I.,  p.  61. 

1871,  Arma  spinosa  Kridelbaugh,  Rep.  la.  State  Hort.  Soc., 

pp.  167,168. 
1871,  Arma  spinosa  LeBaron,  Ist  Rep.  Ins.  111.,  pp.  64,  66, 162. 

1871,  Podisus  spinosus  Uhler,  U.  S.  Geol.  Surv.  Terr.  (Hayden), 

p.  395. 

1872,  Arma  spinosa  Lintner,  Ent.  Contrib.,  I.,  p.  160. 
1872,  Arma  spinosa  Riley.  4th  Rep.  Ins.  Mo.,  p.  20. 
1878,  Arma  spinosa  LeBaron  3d  Rep.  Ins.  111.,  p.  184. 
lH74f  Arma  spinosa  Glover,  Rep  U.  S.  Dep.  Aj;r.,  p.  123. 
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1874,  Arma  spinosa  Lintner,  Count.  Gent,  p.  471. 

1876,  Podisus  (Amia)  spùwsus  Glover,  Rep.  U.  S.  Dep.  Agr., 

p.  118,  fig.  9. 
1876,  Arma  spinosa  Riley,  The  Gardea  (London),  vol.  VIIL, 

p.  71. 
1876,  Podims  spinosus  Uhler,  Bull.  5,  vol.  I.,  U.  S.  Geol.  Suit. 

Terr.,  p.  282. 

1876,  Podisus  spinosus  Glover»  Manuscrîpt  Notes  Hemipt  Het, 

p.  60. 

1877,  Podisus  spinosus  Glover,  Entomological  Index,  pp.  8, 68. 

1878,  Arma  spinosa  Riley,  Rep.  U.  S.  Dep  Agr.,  p.  245. 

1878,  Podisus  spinosus  TÎiomas,  2d  Rep.  Ins.  111.,  p.  218. 

1879,  Arma  (Podisus)  spinosus  Comstock,  Rep.  U.  S.  Dep.  Agr., 

p.  289. 

1880,  Podisus  spinosus  Fuller,  Amer.  Ent,  vol.  m.,  p.  190. 
1880,  Arma  spinosa  Packard,  Guide  to  Study  of  Ins.,  p.  647. 
1882,  Podisus  spinosus  Lintner,  Ist  Rep.  Ins.  N.  Y.,  p.  381. 
1884,  Arma  spinosa  Murtfeldt,  Rep.  U.  S.  Dep.  Agr.,  p.  417. 
1884,  Arma  spinosa  Osbom,  Can.  Ent.,  vol.  XVI.,  p.  151. 
1886,  Podisus  spinosus  Lintner,  2d  Rep.  Ins.  N.  Y.,  p.  146. 
1886,  Arma  spinosa  Osbom,  Rep.  Ent.  Soc.  Ont,  p.  34. 

1886,  Podisus  spinosus  Riley, 4th  Rep.  U.  S.  Ent  Corn.,  pp.  97, 98. 

1886,  Podisus  spinosus  Riley,  Rep.  U.  S.  Dep.  Agr.,  p.  527. 

1887,  Podisus  spinosus  Riley,  Shade  Trees  and  their  Insect  De- 

foliators,  p.  46. 

1889,  Podisus  spinosus  Sa onders,  Ins.  Ii\j.  to  Fruits,  p.  73. 

1890,  Podisus  spinosus  Lintner,  6th  Rep.  Ins.  N.  Y.,  p.  137. 
1890,  Podisus  spinosus  Packard,  6th  Rep.  U.  S.  Ent  Com.,p.  194. 
1890,  Podisus  spinosus  Riley,  5th  Rep.  U.  S.  Ent  Corn.,  p.  252. 
1892,  Podisus  spinosus  Riley-Howard,  Ins.  Life,  vol.  IV.,  p.  124. 

1892,  Podisus  spinosus  Riley,  Rep.  U.  S.  Dep.  Agr.,  p.  167. 

1893,  Podisus  spinosus  Ashmead,  Bull.  46,  U.  S.  Nat.  Mus., 

ProctotrypidaB,  pp.  169,  163. 
1893,  Podisus  spinosus  Lintner,  8th  Rep.  Ins.  N.  Y.,  pp.  238,800. 
1893,  Arma  spinosa  Lintner,  9tli  Rep.  Ins.  N.  Y.,  p.  457. 
1896,  Podisus  spinosus  Gillette-Baker,  Bull.  31,  Col.  Agrl.  Expt 

Station,  Hemipt  Col.,  p.  13. 

1896,  Podisus  spinosus  Chittenden,  Year  Book  U.  S.  Dep.  Agr., 

p.  346. 

1897,  Podisus  spinosus  Howard,  Bull.  5,  Tech.  Ser.,  Div.  Ent, 

U.  S.  Dep.  Agr.,  Ins.  Parasitism,  p.  8. 

Length,  11  to  14  mm.  Upper-surface  yellowish,  so  heavily 
punctured  with  reddish  or  dark  brown  as  to  give  the  insect  a 
gênerai  dull-brown  color.  Head  nearly  truncate  in  front  ;  in  some 
spécimens  the  latéral  lobes  are  a  trifle  shorter  than  tylus  ;  punct- 
ures  very  close  together  on  latéral  lobes,  more  scattering  on  tylus» 
Eyes  dark  brown  ;  ocelli  minute,  red,  in  rear  of  eyes  and  near  the 
anterior  margin  of  pionotum.     Antennœ  slendei*;   first  segmeû* 
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short,  scai-cely  projecting  beyond  the  latéral  margin  of  head,  pale 
brown  on  its  outer  latéral  surface  ;  second  segment  slender,  en- 
larging  at  its  apex,  four  times  as  long  as  first,  rufous  at  base, 
darkening  toward  apex  ;  third  segment  about  two-thirds  as  long 
as  second,  and  of  same  color  ;  fourtb  segment  a  little  longer  than 
thiM,  similarly  colored  ;  fifth  segment  as  long  as  third,  rufous, 
sometimes  tinged  with  brown  at  the  apex.  Rostrum  stout,  reacli- 
ing  to  hind  coxœ  ;  fii*st  segment  thick,  half  as  long  as  upper-sur- 
f ace  of  head  ;  second  segment  one-half  longer  than  first,  nearly 
passing  anterior  coxœ  ;  third  segment  a  tiifie  longer  than  first  ; 
fourtb  segment  of  same  length  as  first,  embrowned  at  tip.  Sides 
of  pronotum  indented,  with  fine  granular  teeth  anteriorly  ;  humerai 
angles  often  sinuate  posteriorly  and  produced  into  long  slender 
spines,  which  are  frequently  tipped  with  dark  brown  or  black. 
The  puncturing  is  closely  massed  at  each  anterior  angle  of  the 
pronotum  and  in  a  small  spot  at  the  outer  end  of  the  pronotal 
callosities.  A  fairly  well-defined  dorsal  line  extends  from  the 
anterior  margin  of  the  pronotum  to  the  tip  of  the  scutellum. 
Scutellum  of  same  color  as  pronotum,  reaching  to  the  membrane, 
less  densely  punctured  toward  the  tip.  Corium  of  same  color, 
generally  tinged  with  red  near  the  cuneus  ;  membrane  translucent 
with  a  brownish  spot  at  the  tip.  Connexivum  pale  orange,  with 
large  black  markings  at  each  incisure;  in  the  middle  of  thèse 
markings  there  is  usually  a  minute  white  spot.  Under-side  pale 
yellowish,  punctate  sparingly  with  red  or  brown  ;  on  the  middle 
of  the  last  segment  there  is  a  large  oval  black  spot,  anterior  to 
which  on  some  spécimens  there  is  a  minute  black  dot  ;  a  small 
black  dot  occurs  on  the  third,  fourth,  fifth  and  sixth  segments  ; 
thèse  dots  fonn  a  row  which  is  equidistant  between  the  médian 
line  and  the  latéral  margin;  osteolar  canal  tipped  with  a  black 
dot.  Legs  of  same  color  as  abdomen,  femora  generally  tipped 
with  two  dark-brown  dots.  Ventral  spine  slender,  reaching  upon 
the  hind  coxœ. 

Distribution.  —  Canada,  Massachusetts,  New  York,  Penn- 
sylvania,  Maryland,  Virginia,  Wisconsin,  Illinois,  Nebraska, 
Kansas,  lowa,  Missouri,  Colorado,  Indian  Territory,  Texas, 
California.  This  species  is  stated  to  occur  generally  through- 
out  the  south  and  west  ;  it  is  rare  in  Massachusetts. 

Habits. 

Podisus  spinosus  has  been  frequently  confounded  with 
P.  serieverUris  in  the  collections  I  hâve  examined,  and  in 
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some  séries  the  two  species  elosely  approach  each  other. 
P.  spùiosus  usually  reaches  a  eize  not  attaîned  by  serievenlri^. 
In  the  latter  species  the  antennœ  are  generally  spread  over 
with  brown  and  the  humerai  angles  are  bluntly  acute,  not 
producedinto  siender  spines.  In  spinosus  there  is  usually  a 
well-defined  sinuation  in  rear  of  each  spine. 

The  life  history  of  this  species,  as  briefly  given  by  Riley, 
is  as  follows  :  — 

The  eggs  of  P.  spinosus  ...  are  bronze-coloved,  caldron- 
sbaped  objecta,  with  a  convex  lid,  around  which  radiate  fifteen  or 
sixteen  white  spines.  They  are  attached  side  by  side,  in  clusters 
of  a  dozen  or  more,  to  leaves  and  other  objects.  .  .  .  The  young 
bug  is  ovoid,  shiny  black,  with  some  bright  crimson  about  the 
abdomen.  In  the  fuli-grown  larva  .  .  .  four  yellowish  spots 
appear  on  the  thorax,  and  the  abdomen  becomes  more  yellowish. 
In  the  so-called  pupa,  distinguished  by  wing-pads,  the  ochre  yellow 
extends  still  more,  and  in  the  perfect  insect  the  black  entirely  dis- 
appears.  In  the  immature  stages  the  shoulders  are  rounded,  not 
pointed  ;  the  antennae  are  four-jointed  instead  of  five-jointed  as 
in  the  adult,  and  the  feet  or  tarsi  hâve  but  two  joints  instead  of 
three. 

The  diet  of  the  young  seems  to  be  principally  vegetarian,  but 
we  hâve  mentioned  elsewhere  (Fourth  Rep.  Ins.  Mo.,  p.  20) 
instances  where  the  larva  has  been  seen  to  destroy  larvée  of  the 
Colorado  Potato  beetle  four  or  five  times  its  own  size.  (Fouith 
Rep.  U.  S.  Ent.  Com.,  p.  98.) 

At  the  time  the  Colorado  potato  beetle  was  spreading  east- 
ward,  P.  spinosus  was  perhaps  its  most  frequently  observed 
insect  enemy,  as  is  shown  by  its  fréquent  mention  in  articles 
on  the  subject  appearing  at  that  time,  and  its  services  in 
destroying  this  beetle  were  of  sufficient  value  to  call  ont 
the  commendation  of  many  entomologists.  In  destroying 
the  cotton  worm  {Aletia  argillacea)  Riley  rates  this  bug  as 
**  the  most  abundant  and  effective  "  of  the  Heteroptera  known 
to  attack  the  insect.  The  fiiU  list  of  insects  which  P.  spinosiis 
is  known  to  attack  is  given  below  :  — 

Diapheromera  femorata  Say  (Riley,  Rep.  U.  S.  Dep.  Agr., 
1878,  p.  245),  Coccinella  sp.?  (Walsh,  Amer.  Ent.,  1869, 
vol.  I.,  p.  13),  Crîoceris  asparagi  Linn.  (Chittenden,  Year 
Book  U.  S.  Dep.  Agr.,  18y6,  p.  346),  Doryphora  decem- 
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lineata  Say  (Glover,  Rep.  U.  S.  Dep.  Agr.,  1866,  p.  43,  and 
many  other  writers),  Galerucella  ïuteola  MuU  (Riley,  Rep. 
U.  S.  Dep.  Agr.,  1892,  p.  167),  Pieris  rapœ  Lînn.  (Murt- 
feldt,  Rep.  U.  S.  Dep.  Agr.,  1884,  p.  417),  Hyphantria  ciinea 
Drury  (Walsh,  Amer.  Ent.,  vol.  I.,  1869,  p.  59),  Orgyia 
leucostigma  S.  and  A.  (Howard,  Bull.  5,  Tech.  Ser.,  1897, 
p.  8),  Cameades  scandens  Riley  (Riley,  First  Rep.  Ins.  Mo., 
1869,  p.  77),  Aletia  aryUlacea  Hbn.  (Comstock,  Rep.  U.  S. 
Dep.  Agr.,  1879,  p.  289),  Cacœcia  fervidana  Clem.  (Pack- 
ard, Fifth  Rep.  U.  S.  Ent.  Com.,  1890,  p.  194),  Carpocapsa 
pomoneïïa  Linn.  (Le Baron,  3d,  Rep  Ins.  111.,  1873,  p.  184), 
Gymnonychus  appendiculatus  Hartig  (Glover,  Rep.  U.  S. 
Dep.  Agr.,  1875,  p.  118),  Selandria  barda  Say  (Osborn, 
Can.  Ent.,  1884,  p.  151). 

Telenomns  podisi  Ashm.  (Ashmead,  Proctotrypîdœ,  1893, 
p.  159)  and  Trissolcus podisi  Aûim,  (ibid.^  p.  163)  havebeen 
reared  frora  the  eggs  of  P.  spinosus. 

PoDisus  ACUTissiMUS  Stâl.     (Plate  1,  fig.  5.) 

1870 y  Podisus  (TylospUus)   acutissimus  Stâl,  £nuin.  Hemipt, 

part  I.,  p.  63. 
1875,  Tylospiltcs  acutissimus  Uhler,  Bull.  5,  vol.  I.,  U.  S.  Geol. 

Surv.  Terr.,  p.  283. 
1880,  Podisus  acutissimus  Distant,  Biol.  Cent.  Am.  Rhync,  vol. 

L,  pp.  40,  41,  pi.  IL,  fig.  22. 
1895,  Podisus  acutissimus  Gillette-Baker,  Bull.  31,  Col.  Agrl. 

Expt.  Station,  Hemipt.  Col.,  p.  12. 

Length,  9  mm.  Very  pale  olive  yellow,  heavily  punctate  with 
dark  brown  on  posterior  part  of  pronotum  and  lower  part  of 
scutellura.  Head  somewhat  narrowed  anteriorly.  Tylus  longer 
than  latéral  lobes,  whichi  are  obliquely  rounded  and  margined 
with  dark  brown  at  their  outer  ends.  Between  the  dark-brown 
eyes  and  extending  backward  to  the  pronotum  are  two  longi- 
tudinal dark-brown  markings.  First  segment  of  antennœ  small, 
searcely  projecting  beyond  the  latéral  margin  of  head,  pale  yel- 
low, darkened  outwardly  ;  second  segment  of  antennae  slender, 
dark  brown  ;  third  segment  three-fourths  as  long  as  second,  red- 
disb  yellow,  dark  brown  at  base  ;  fourth  segment  as  long  as  third, 
testaceous  ;  fifth  segment  two-thirds  as  long  as  fourth,  testaceous, 
darker  toward  the  apex.  Rostrum  slender,  reaching  upon  middle 
coxœ  ;  the  second  segment  searcely  reaching  the  fore  coxœ,  pale 
amber  colored. 
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Pronotum  with  an  irregular  ivory-yellow  callous  on  the  dorsam 
anteriorly;  latéral  margins  with  fine  granular  teeth.  Humerai 
angles  very  acute,  terminating  in  sleuder  spines  which  project  an- 
teiiorly.  A  well-marked  band  of  dark-brown  punctures  extends 
aeross  the  pronotum  between  the  humerai  angles,  darkening  to 
black  at  the  posterior  margin.  Post-humeral  margins  oblique  and 
eurved. 

There  is  a  large  ivoi-y-yellow  bald  spot  in  each  basai  angle  of  the 
scutellum,  flanked  outwardly  by  a  minute  brown  callous  and  in- 
wardly  by  scattering  brown  punctures  which  extend  in  a  band 
aeross  the  scutellum.  Behind  thèse  spots  and  separated  from 
them  by  a  pale  olive-yellow  band  is  a  well-defined  dark-brown  V- 
shaped  marking,  posterior  to  which  at  the  tip  of  the  scutellum 
there  is  an  ivory-yellow  crescent-shaped  marking. 

Corium  pale  olive  yellow,  with  a  black  dot  outwardly  nearly 
opposite  the  apex  of  the  V-shaped  marking.  Membrane  glassy, 
with  a  large  dark-brown  marking.  Connexivum  olive  yellow, 
without  dark  markings.  Under-surface  without  conspicuous  mark- 
ings,  pale  amber  colored  anteriorly,  darkening  to  olive  yellow 
posteriorly.  Ventral  spine  very  long,  reaching  middle  coxae. 
Legs  amber  colored  ;  tarsi  pale  brown. 

Prof.  Cari  Baker  of  Auburn,  Ala.,  bas  very  kindly  sent 
me  a  spécimen  of  P.  acutissimus  from  Texas.  This  species 
is  the  most  conspicuously  colored  of  any  that  I  hâve  ex- 
amined,  and  may  be  recognized  by  the  V-shaped  marking 
and  bald  spots  on  the  scutellum,  the  transverse  brown  band 
and  sharp,  eurved  spines  of  the  pronotum,  the  vitta  of  the 
membrane  and  the  long  ventral  spine. 

Distant  bas  figured  a  spécimen  having  a  bald  spot  at  ^he 
middle  of  the  base  of  the  scutellum  (Biol.  Cent.  Amor. 
Rhync,  pi.  II.,  fig.  22),  This  spécimen,  which  he  states  is 
a  typical  one,  is  in  the  Stockholm  Muséum.  The  specîmea 
which  I  bave  examined  lacks  this  marking,  and  it  îs  presuni^ 
ably  a  variable  character.  The  rostrum  is  more  siender  thaii 
that  of  any  of  our  northern  species,  but  is  sufficiently  stouf 
to  indicate  predatory  habits  on  the  part  of  the  species. 

Distribution.  —  Colorado,  Texas,  Mexico,  Guatemala. 
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PoDisus  MUCBONATU8  Uhler.     (Plate  1,  fig.  9.) 

1897,  Podisus  mucrotiatus  Uhler,  Trans.  Md.  Acad.  Se.,  pp.  386, 387. 

Length,  9  mm.  Head  roanded  anterîorly,  the  latéral  lobes  not 
extendiug  beyond  tylus.  General  color  testaceous,  with  dark- 
bix)wn  punctures  arranged  in  longitudinal  séries.  First  segment 
of  antennœ  projecting  slightly  beyond  the  latéral  margin  of  head  ; 
second  segment  pale  amber  colored,  slender,  two-thirds  as  long 
as  head;  third  segment  two-thirés  as  long  as  second,  darkened 
toward  apex  ;  fourth  and  fifth  segments  of  nearly  eqnal  length,  pale 
brown,  each  three-foarths  as  long  as  second.  Rostrum  of  médium 
size,  reaching  to  hind  coxœ.  Pronotum  ivory  yellow,  sparingly 
punctate  with  brown,  and  bordered  on  its  anterior  latéral  mai^ins 
with  pale  yellow.  Humerai  angles  produced  into  slender  dark- 
brown  spines,  which  curve  sharply  toward  the  head.  Scutellum 
ivory  yellow,  very  sparsely  punctate  with  brown,  and  with  a  large 
bald  spot  at  the  tip  and  a  smaller  bald  spot  in  each  basai  angle. 
Corium  sanguineous,  thinly  punctate  with  brown.  Membrane 
dark  bronze  colored.  Under-surface  sulphur  yellow,  tinged  later- 
ally  with  reddish,  with  scattering  pale-brown  punctures  anteriorly. 
Ventral  spine  slender,  acute,  reaching  npon  hind  coxaB.  Legs 
pale  amber  colored. 

Distribution. — Florida,  Cuba. 

Prof.  P.  K.  Uhler,  to  whom  I  am  indebted  for  many 
favors  in  connection  with  the  préparation  of  this  paper,  has 
very  kindly  given  me  an  opportunity  to  examine  this  inter- 
esting  si^ecies. 
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Sxplanation  of  Plate  1. 


Figures  of  insects  drawn  by  J.'H.  Emebton;  stractural  détails  by 

A.  H.  KiRKLAND. 

Flg.  1.  Podlsus  plaoldus,  natorml  «lie. 

Flg.  la.  PodlSUS  plaoldus,  light  homcral  angle  «Dluged. 

Flg.  U.  PodlSUS  plaoldus»  «atMlor  margln  of  b«ftd  «nUrged. 

Flg.  2.  Podisus  serleventrls,  nataral  ilxe. 

Flg.  2a.  Podlsus  serleventrls»  right  homend  angle  enUrged. 

Flg.  2b,  PodiSUS  serleventrls.  venlral  splne  enlerged . 

Flg.  S.  Podlsus  crocatus,  natoral  sise. 

Flg.  Sa.  Podlsus  orooatus,  right  hnmerml  angle  enlarged. 

•  Flg.  4.  Podlsus  splnosus,  natoral  fixe. 

Flg.  4a.  Podlsus  splnOBUB,  right  homeral  angle  enlarged. 

Flg.  5.  Podlsus  acutlsslmuSt  natnral  alze  (from  Distant). 

Flg.  fo.  Podlsus  acutlsslmus,  right  humerai  angle  enlarged. 

Flg.  6.  Podlsus  fflUettel,  natnral  alze. 

Flg.  6a.  Podlsus  fflllettel,  ventral  aplne  enlarged. 

Flg.  06.  Podlsus  fflllettel,  right  hnmeral  angle  enlarged. 

Flg.  7.  Podlsus  cynlous,  natnral  alze. 

Flg.  7a.  Podlsus  cynlous,  ventral  splne  enlarged. 

Flg.  76.  Podlsus  cynlous,  anterior  raargln  of  head  enlarged. 

Flg.  7c.  Podlsus  cynlous,  right  hnmeral  angle  enlarged. 

Flg.  8.  Podlsus  mucronatus,  naturel  alze. 

Flg.  Sa.  Podlsus  mucronatus»  right  hnmeral  angle  enlarged. 

Flg.  9.  Podlsus  modestus,  natnral  •Ize. 

Fig.  9a.  Podlsus  modestus,  ventral  splne  enlarged. 

Flg.  06.  Podlsus  modestus,  rlyht  humerai  angle  enlarged. 
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An  Szplanation  of  Plate  I»  with  a  Short  Description  of  the 
Différent  Forma  of  the  Gypsy  Moth  and  its  Feeding 
Habits. 

The  £gos. 

[Fig.  8,  claster  of  eggs  on  bark  ;  Figs.  9  and  10,  eggs  magnified.] 
The  eggs  are  deposited  in  clusters,  averaging  aboat  six  hundred 
eggs  each,  and  covered  with  yellow  hairs  from  the  body  of  the  female 
moth.  Thèse  egg-clusters  are  osuallj  found  in  sheltered  places  on  the 
bark  or  in  the  crevices  and  cavities  of  trees,  stumps  and  undergrowth  ; 
also  on  fences  and  buildings  and  in  the  crevices  of  stone  walls  and 
other  objects,  near  the  plants  or  trees  on  which  the  insect  feeds.  The 
eggs  are  laid  in  July,  August  and  September,  and  hatch  after  the 
foliage  starts  in  the  late  spring  or  early  summer  of  the  ensuing  year  ; 
therefore  the  insect  passes  the  fall,  winter  and  early  spring  in  the  egg, 

The  Larva  or  Caterpillar. 

[Figs.  6  and  7.] 

When  first  hatched  the  caterpillars  are  less  than  one-fifth  of  an  inch 

in  length.    As  they  grow  larger  they  may  be  seen  in  clusters  upon  the 

tninks  and  branches  of  trees  or  in  the  cavities  and  other  hiding-places 

where  they  gather  in  June,  July  and  the  first  part  of  August. 

The  Pdpa. 

[Fig.  ».] 
The  Caterpillar  when  fully  grown  sheds  its  outer  coyering  and  be- 
comes  a  pupa  or  chrysalis.  This  usually  occurs  in  July  or  Augudt. 
The  pupa  may  be  found  in  the  same  situations  as  the  eggs.  In  Massa- 
chusetts the  insect  usually  remains  in  the  pupal  state  from  ten  to 
thirteen  days,  emerging  as  a  moth  at  the  end  of  that  period. 

The  Moth. 
[Figs.  1  and  2,  female;  Figs.  3  and  4,  maie.] 
The  female  moth  usually  deposits  her  eggs  yeiy  near  the  abandoned 
pupa  case,  and  within  a  few  hours  after  emerging  from  it.    She  dies 
Boon  after.    The  maie  is  a  rapid  flyer.    The  female  does  not  fly. 

Habits  ok  the  Caterpillars. 
The  gypsy  moth  feeds  only  when  in  the  larval  or  caterpillar  state. 
In  Massachusetts  the  eggs  ot  the  gypsy  moth  begin  hatching  about 
April  20,  and  tfce  young  continue  to  émerge  until  the  middle  of  June. 
The  length  of  larval  life  varies  somewhat  aceording  to  circumstances, 
but  probably  averages  at  least  ten  weeks  ;  therefore  the  feeding  season 
in  this  country  lasts  aboat  four  months.    When  the  caterpillars  are  first 
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hatched  from  the  eggs  they  are  light  in  color  and  ooyered  with  whitâsh 
hairs.  In  a  few  hours  they  assume  a  dark  hne.  They  usnally  remain 
on  or  near  the  egg-cluster  until  they  change  in  color,  and  should  the 
^eather  be  cold  they  sometimes  remain  for  several  days  in  a  semi- 
torpid  condition  upon  the  egg-cluster.  If  the  température  is  favorable 
they  usuaJly  search  for  food  before  they  are  twenty-four  hours  old. 
During  the  first  few  weeks  of  their  existence  they  remain  most  of  the 
time  on  the  leaves,  feoding  mainly  on  the  under  side  Their  feeding 
habits  are  so  uncertain  that  no  rule  can  be  giyen  which  will  apply  to 
ail  indiyiduals,  but  before  they  are  half-grown  they  generally  begin  to 
manifest  their  gregarious  instincts.  At  that  time  and  for  the  rest  of 
their  existence  as  caterpillars  they  spend  a  large  part  of  the  day  clus- 
tered  in  sheltered  situations,  and  feed  principally  at  night,  going  up  the 
trees  and  out  on  the  branches  after  dark  and  retuming  before  daybreak. 
When  they  are  so  abundant  that  the  food  supply  is  insufficient  they 
évince  much  restlessness,  and  feed  in  numbers  during  ail  hours  of  the 
day  and  night.  They  may  then  be  seen  hastening  to  and  fro,  both  up 
and  down  the  trees.  Those  which  hâve  fed  sufficiently  are  at  once 
replaced  by  hungry  new-comers,  and  the  destruction  of  the  foliage  goes 
on  incessantly. 

At  such  times  the  trunks  and  lower  branches  of  trees  are  covered  with  a 
moving  mass  of  caterpillars,  hurrying  tbrongs  are  passing  andrepassing, 
and  nearly  every  leaf  or  denuded  stem  bears  up  one  or  more  of  the  feed- 
ing insects  The  rustling  caused  by  their  movements  and  the  continuai 
dropping  of  excrément  is  plainly  audible.  On  tall  trees  the  larger 
caterpillars  appear  to  crawl  to  the  higher  limbs,  and  they  seem  to  prefer 
to  feed  well  out  toward  the  ends  of  the  branches.  They  do  not  feed  gre- 
gariously  except  when  in  great  numbers  ;  therefore  they  seldom  strip 
one  branch  only,  as  do  the  larvas  of  the  Euvanessa  antiopa,  but  acatter 
throughout  the  trees,  eating  a  little  from  each  leaf  Early  in  the 
season  when  they  are  small  and  few  in  numbers,  their  ravages  are 
scarcely  noticed  ;  but  as  they  grow  larger  and  more  numerous,  their  in- 
roads  on  the  tree  decrease  the  foliage  area  night  by  night,  until  suddenly 
ail  the  remaining  leaves  are  eaten,  and  the  tree  is  stripped  in  a  single 
night 

Food  Plants. 
The  gypsy  moth  is  known  to  destroy  the  foliage  of  nearly  ail  native 
and  introduced  trees  and  plants  of  économie  importance.  The  list  of 
its  food  plants  includes  nearly  ail  evergreen  and  deciduous  trees,  most 
busbes,  shrubs,  vines  and  vegetables.  and  it  has  been  seen  to  eat  grass 
and  grain.  Wherever  the  caterpillars  become  numerous  they  move 
slowly,  devouring  nearly  every  green  leaf  and  bud  as  they  go.  They 
feed  during  a  much  longer  season  than  the  canker  worm  or  the  tent 
Caterpillar.  In  the  months  of  June,  July  and  August,  1891,  trees  which 
had  been  stripped  early  in  the  season  and  whose  leaves  had  again  put 
ont  were  again  defoliated  by  thèse  caterpillars  and  kept  bare  ail  sum- 
mer;  therefore,  not  only  was  ail  prospect  of  a  fruit  harvest  destroyed, 
but  many  trees  were  killed  by  this  continuai  défoliation. 
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2b  the  SencUe  and  Eouse  of  RepresentcUiveê  of  the  CommonweaUh  of 

Massachusetts, 

I  have  the  honor  to  présent  herewith  to  the  General  Court 
the  report  to  the  State  Board  of  Agriculture  of  the  committee 
of  said  Board  having  in  charge  the  gypsy  moth  work.  I 
présent  also  the  reports  of  the  director  of  field  work  and  the 
entomologist  to  said  committee  ;  the  three  reports  together 
constituting  the  report  of  the  State  Board  of  Agriculture  on 
the  extermination  of  the  gypsy  moth.  The  statement  ot 
receipts  and  expenditures  and  the  recommendations  and  sug- 
gestions contained  in  said  report,  having  been  adopted  by 
said  Board,  are  presented  in  accordance  with  the  provisions 
of  chapter  210,  Acts  of  1891,  as  their  recommendations  and 
suggestions, 

WM.  R.  SESSIONS, 
Secretary  ofihe  State  Board  of  Agriculture, 

Boston,  Jan.  1, 1899. 
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To  the  Massachusetts  State  Board  of  Agriculture, 

Your  committee,  in  charge  of  the  work  to  prevent  the 
spreading  and  secure  the  extermination  of  the  gypsy  moth 
in  this  Commonwealth,  herewith  présents  the  report  of  ex- 
penditures  and  of  the  work  as  carried  on  during  the  year 
1898. 

As  the  appropriation  for  1897  had  been  insufficîent  for 
the  year's  work,  the  force  of  men  had  to  be  gi-eatly  reduced 
during  the  latter  part  of  December,  1897,  and  on  Jan.  1, 
1898,  only  159  experienced  men  were  at  work.  The  bal- 
ance of  the  appropriation  of  1897  on  hand  Jan.  "1,  1898, 
was  $2,298.94.  The  indebtedness  incurred  for  labor  in 
December,  together  with  other  unpaid  bills,  was  nearly 
sufficient  to  use  up  this  balance  ;  so  that,  notwithstanding 
the  réduction  of  the  force,  the  appropriation  for  1897  was 
practically  exhausted  by  that  year's  work. 

During  the  month  of  January,  until  the  pleasure  of  the 
General  Court  can  be  made  known,  the  law  empowers  the 
committee  to  continue  expenditures  at  the  average  monthly 
rate  of  the  preceding  year.  The  force  was  increased  ac- 
cordingly  to  200  men,  but  on  February  1,  the  Législature 
having  made  no  provision  for  carrying  on  the  work,  the 
committee  was  forced  to  discontinue  it. 

An  emergency  appropriation  of  $20,000  was  made  in 
February,  and  the  men  were  again  put  at  work  ;  but,  the 
expenditures  which  the  law  had  empowered  the  committee 
to  make  during  the  month  of  January  having  to  be  deducted 
from  this  sum,  there  was  left  only  $11,087.09  of  the  emer- 
gency appropriation.  This  was  soon  exhausted,  and,  as  the 
Législature  had  not  yet  decided  upon  the  amount  of  the 
annual  appropriation,  the  force  was  again  *necessarily  laid 
off. 
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During  those  portions  of  the  winter  and  early  spring, 
wben  means  were  provided  to  keep  the  men  at  work,  they 
were  employed  mainly  in  cutting  and  burning  underbmsh 
and  dead  and  decaying  trees  in  the  infested  woodlands,  and 
in  destroying  the  eggs  of  the  gypsy  moth  on  the  trees  on 
thèse  lands.  This  work  îs  extremely  effective.  It  con- 
tributes  indirectly  to  the  destruction  of  the  moth  by  destroy- 
ing its  hiding-places  and  directly  through  egg-destructioii 
by  preventing  the  hatching  and  spreading  of  the  caterpil- 
lars.  It  also  greatly  facilitâtes  the  work  of  the  sommer,  by 
reducing  the  number  of  worthless  trees  on  which  the  moth 
feeds,  and  which  otherwise  would  hâve  to  be  burlapped, 
inspected,  and  perhaps  climbed  during  the  summer  work. 
The  removal  of  the  undergrowth  drives  the  caterpillars  to 
the  trees,  where  they  are  readily  taken  under  the  burlap 
bands.  Again,  the  destruction  of  the  moth  in  the  egg  man- 
ifestly  greatly  lessens  the  work  of  caterpillar-killing  in  the 
summer,  and  so  makes  a  material  saving  in  labor,  time  and 
money.    • 

The  appropriation  of  $180,000,  in  addition  to  the  emer- 
gency  appropriation,  was  not  available  until  well  into  April. 
It  will  be  seen,  therefore,  that  more  than  one-fourth  of  the 
year  had  passed  before  the  full  appropriation  for  the  season's 
work  became  available.  The  plans  and  purchases  for  the 
season  had  then  to  be  decided  upon,  and  the  necessary  num- 
ber of  men  engaged,  examined  and  set  at  work. 

The  various  interruptions  in  the  work,  which,  through 
lack  of  sufficient  means,  began  in  December,  1897,  and  oc- 
curred  again  and  again  in  the  early  part  of  1898,  had  been 
most  detrimental  in  their  effect  upon  the  force.  Many 
experienced  men  had  removed  to  considérable  distances  ; 
some  had  foimd  better  jobs  ;  and  it  was  diflBcult,  in  fact, 
impossible,  to  get  them  ail  together  again.  The  force  was 
increased  as  rapidly  as  it  could  be  under  thèse  circum- 
stances,  and  on  April  23,  322  men  were  at  work.  It  was 
too  late  then  to  do  much  of  the  important  spring  work  of 
burning  over  the  ground  with  oil  in  the  badly  infested  cen- 
tral colonies,  and  this  work  had  to  be  abandoned  for  that 
of  putting  burlaps  on  the  trees,  for  the  caterpillars  had 
appeared  and  were  likely  to  spread* 
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A  considérable  tract  of  infested  land  in  Malden  and  a 
smaller  tract  in  Medford  had  been  burned  over,  but  there 
were  still  greater  tracts  in  both  cities  which  were  neces- 
sarily  left  unburned,  partly  because  of  the  wet  weather,  but 
mainly  because  the  work  of  the  Caterpillar  season  was  upon 
us,  and  ît  was  absolutely  necessary  that  this  work  should  be 
done  in  time.  It  was  stated  in  the  committee's  report  of 
1897  that  the  moths  were  spreading  in  the  woodlands  in  the 
central  part  of  the  infested  région,  and  that  the  caterpîUars 
were  being  carried  out  therefrom  on  vehicles,  persons  and 
horses  into  territory  in  the  outer  towns  that  had  been  pre- 
viously  cleared  of  the  moth.  The  increased  danger  of  such 
distribution  of  the  caterpillars,  resulting  from  summer 
travel  on  the  new  roads,  boulevards  and  trolley-car  Unes 
extending  into  or  through  thèse  central  infested  woodlands, 
has  been  pointed  out  in  previous  reports.  To  check  this 
spread,  now  that  the  eggs  were  hatching,  it  was  necessary 
to  destroy  the  caterpillars. 

The  evil  results,  due  to  the  lapse  of  the  spring  burning, 
were  soon  seen  in  the  vast  number  of  caterpillars  which  ap- 
peared  in  the  badly  infested  central  woodlands,  where  the 
work  of  burning  and  spraying  with  oil  had  not  been  finished. 
Could  this  burning  hâve  been  done,  millions  of  caterpillars 
would  hâve  been  destroyed  in  embryo  which  later  hatched 
from  the  eggs  deposited  among  the  dead  leaves  on  the 
ground  and  swarmed  up  the  trees.  A  large  part  of  the 
work  which  afterwards  became  necessary  would  hâve  been 
avoided,  and  the  spread  of  the  caterpillars  from  thèse  cen- 
tral localities  to  outer  régions  already  cleared,  which 
occurred  during  the  summer,  would  hâve  been  sooner 
stopped.  The  eggs  on  the  trees  in  thèse  régions  had  been 
destroyed  during  the  fall  and  winter  work  ;  and,  had  it  been 
possible  to  supplément  this  with  the  burning,  thus  destroy- 
ing  also  the  eggs  on  the  ground,  extermination  in  thèse 
central  tracts  would  hâve  been  advanced  a  year  over  what 
we  were  able  to  do  under  actual  conditions.  Fifty  men, 
who  otherwise  might  hâve  been  used  in  exterminating  the 
moth  from  other  towns,  were  necessarily  kept  in  Medford 
ail  summer  employed  in  killing  hosts  of  caterpillars  which 
would  never  hâve  existed  had  the  appropriation  been  made 
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in  time  to  enable  this  bumiDg  to  bo  done.  Had  the  money 
been  available  earlier,  so  that  more  tbinning  out  of  under- 
growth  could  hâve  been  done  in  the  badly  infested  wood- 
land  centres,  the  work  of  the  burlap  season  would  hâve 
been  much  more  effective  ;  and  a  vast  amount  of  burlapping 
work  could  hâve  been  saved  had  it  been  possible  to  do 
thoroughly  the  spring  cuttîng.  As  it  was,  burlap  bands 
being  now  the  principal  means  to  be  relied  upon  to  exter- 
minate  the  moth,  nearly  two  million  trees  had  to  be  bur- 
lapped. 

Arsenate  of  lead  was  also  used,  as  in  1897,  as  an  insecti- 
cide to  check  the  caterpillars  which  by  lack  of  prompt  ap- 
propriation were  allowed  perforée  to  hatch  from  the  eggs. 
Only  a  small  amount  of  effective  spraying  could  be  done, 
because  of  the  almost  constant  rainy  weather  which  con- 
tinued  during  the  month  when  spraying  would  otherwîse 
hâve  been  effective.  Where  arsenate  of  lead  could  be  used 
in  suitable  weather,  its  effect  on  the  gypsy  moth  caterpillars 
was  satisfactory  and  more  fatal  than  any  insecticide  hereto- 
fore  used  for  the  gypsy  moth  work. 

Owing  to  the  aforesaid  disadvantages  under  which  the 
work  of  the  season  was  conducted,  it  was  found  necessary 
to  rely  almost  entirely  on  burlapping  for  the  destruction  of 
caterpillars,  and  the  numerous  burlaps  put  on,  together  with 
the  care  used  in  attending  them,  are  largely  responsible  for 
the  great  improvement  in  the  condition  of  the  infested 
région  which  can  now  be  reported. 

The  size  of  the  appropriation  made  it  possible  for  the 
committee  to  retain  the  entire  force  for  the  faU  work, 
instead  of  discharging  a  large  part  of  the  men  as  soon  as 
the  burlap  season  was  over,  as  had  been  the  case  in  years 
past,  and  to  begin  immediately  the  work  of  bumîng  over 
the  ground.  About  two  hundred  acres  of  the  worst-infested 
teiTitory,  mostly  woodland,  a  part  of  it  being  in  the  Mid- 
dlesex  Fells  réservation,  were  burned  over  with  fuel-oil  in 
August  and  September.  The  dead  leaves,  dead  wood  and 
other  débris  were  thus  destroyed,  together  with  the  eggs 
which  were  deposited  upon  or  among  thèse  materials.  At 
the  same  time  expert  men  were  employed  in  killing  the 
comparatively  few  eggs  of  the  moth  which  still  remained 
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upon  the  trees.  The  improvement  over  the  condition  of 
last  year  is  very  marked.  In  some  of  the  worst-infested 
localities  hardly  one  egg-claster  can  be  «found,  where  hun- 
dreds  were  deatroyed  in  1897.  Many  miles  of  stone  walls 
were  treated  by  spraying  with  crude  petroleum  to  destroy 
the  moth  eggs  deposited  beneath  the  stones.  It  was  ascer- 
tained  by  experiment  that  the  application  of  this  crude  oil 
in  the  form  of  a  spray  will  destroy  the  eggs  as  etfectually  as 
can  be  donc  by  fire  or  the  application  of  créosote.  Experi- 
ment has  proyed  that  spraying  with  oil  in  this  manner  is  as 
effectuai  as  tearing  down  the  walls  and  then  killing  the  eggs 
by  hand.     It  is  also  much  less  expensive. 

While  the  work  of  egg-killing  was  still  going  on,  gangs 
of  wood  cutters  were  organized,  and  the  work  of  clearing 
up  underbrush  and  cutting  decaying  trees,  which  had  not 
been  finished  in  the  spring,  was  continued  through  the  fall. 
About  two  thousand  acres  were  thus  treated,  and  it  is 
hoped  that  in  1899  ail  the  necessary  work  of  this  sort  re- 
maining  can  be  donc  before  the  eggs  hatch  in  the  spring. 
An  inspection  is  also  going  on  of  those  towns  which,  on 
account  of  inadéquate  appropriations,  hâve  not  been  thor- 
oughly  examined  for  three  or  more  years.  As  was  to  be 
expected,  a  few  new  infested  spots  hâve  been  found  in  thèse 
towns,  but  they  hâve  been  discovered  in  most  cases  in  time 
to  prevent  any  great  increase  or  spread. 

From  the  first  it  has  been  the  plan  of  the  committee  to 
begin  the  work  of  extermination  in  the  outer  towns,  forcing 
the  moth  towards  the  centre,  and  then,  by  concentratîng  ail 
forces  available,  to  crush  out  the  large  colonies  in  the  cen- 
tral towns.  Unfortunately,  the  policy  of  past  Législatures 
in  scaling  down  appropriations  has  prevented  the  carrying 
out  of  this  plan,  and  has  permitted  the  increase  and  consé- 
quent spread  of  the  moth  in  the  central  towns.  As  has 
been  stated  in  a  fonner  report,  the  increasing  danger  of  a 
spread  of  the  moth  in  towns  already  cleared,  by  reason  of 
the  increased  facilities  for  distribution  from  badly  infested 
woodlands  in  the  central  towns,  led  to  a  change  in  the 
original  plan  ;  and  the  greatest  effort  of  the  season  has  been 
put  forth  to  stamp  out  the  moth  in  thèse  badly  infested 
central  woodlands,  and  thus   prevent  reinfestation  of  the 
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outer  towns  already  cleared.  It  is  therefore  hère  in  the 
central  towns  that  the  work  of  the  season  shows  to  the  best 
advantage.  In  spite  of  the  hîndrances  caased  by  the  delay 
of  the  appropriation,  the  moth  has  been  so  redqced  in  thèse 
central  woodlands  that  egg-clusters  are  now  in  most  cases 
rare  and  hard  to  find,  even  in  localities  where  the  caterpil- 
lars  were  killed  by  millions  only  so  recently  as  the  past 
summer.  In  the  Saugus  woods,  where  the  caterpillars 
taken  in  past  seasons  hâve  been  estimated  at  thousands  of 
bushels,  it  is  difficult  to  find  egg-clusters  to-day.  In  the 
woodlands  of  the  Mystic  valley,  outside  of  Medford,  the 
same  condition  prevails,  and  egg-clusters  can  now  be  found 
there  only  by  long  and  tedious  search.  In  Malden,  Med- 
ford, Everett  and  Melrose  egg-clusters  in  small  quantities 
are  htill  to  be  found  ;  but,  if  the  work  now  being  donc  can 
be  continued  without  interruption  until  the  time  for  the 
hatching  of  the  eggs  in  the  spring,  the  egg-clusters  will  be 
very  rare  in  ail  thèse  places.  In  seven  towns  within  the 
infested  territory  no  moths  hâve  been  found  this  year,  and 
in  half  the  others  embraced  in  this  territory  very  few  were 
found  in  the  fall  inspection.  If  the  work  now  being  done 
can  be  carried  on  without  interruption  until  spring,  it  is 
believed  that  very  few  if  any  caterpillars  will  be  distrib- 
uted  next  summer  from  the  woodland  centres  to  the  outer 
towns. 

In  view  of  the  encouraging  progress  made  in  1898,  in 
spite  of  the  delay  in  making  the  appropriation,  your  com- 
mittee  believe  that  the  attempt  to  exterminate  the  gypsy 
moth  in  eastem  Massachusetts  has  been  justified  by  the 
results  already  attained,  and  its  practicability  demonstrated. 
They  therefore  plan  to  continue  the  work  in  1899  on  the 
same  lines  as  in  1898.  An  appropriation  of  $200,000  is 
therefore  recommended  for  the  work  of  the  ensuing  year, 
this  sum  to  be  expended  in  no  half-way  measures  of  sup- 
pression, with  the  resuit  of  continuing  the  work  indefinitely, 
but  with  the  sole  view  to  the  extirpation  of  the  gypsy  moth 
from  this  Commonwealth. 

So  much  progress  having  been  reported,  the  question  will 
naturally  arise,  Why,  then,  is  so  large  an  appropriation  now 
needed  ?    In  answer  to  this,  it  must  be  stated  that  there  are 
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large  areas  of  infeeted  woodland  wbich  are  either  included 
in  metropolitan  or  manicipal  parks,  or  which,  from  their 
location,  are  of  high  value,  the  trees  on  which  cannot  be 
eut,  but  must  be  burlapped,  carefuUy  inspected  and  the 
underbrush  and  sproutô  kept  down.  Unless  this  can  be 
thoroughly  attended  to  each  y  car  for  three  or  four  years, 
until  the  moth  is  exterminated  in  them,  the  créature  will 
certainly  increase  and  spread,  thereby  infesting  more  wood- 
land and  increasing  the  cost  of  inspection  and  treatment. 

To  make  sure  that  no  infestation  bas  been  overlooked, 
and  to  watch  for  indications  of  reinfestation,  it  will  also  be 
necessary  for  a  term  of  years  to  examine  periodically  ail 
the  territory  of  ail  the  towns  in  which  the  gypsy  moth  bas 
at  any  time  effected  a  lodgement. 

The  increased  appropriation  of  1898  bas  enabled  the  com- 
mittee  effectually  to  check  the  spread  of  the  moth  from  the 
central  woodlands.  In  future,  therefore,  the  work  of  the 
committee  can  be  more  directly  and  effectively  applied  to 
extermination  than  heretofore.  Although  a  vast  improve- 
ment  bas  been  made  this  year,  —  an  improvement  far  greater 
in  the  central  towns  than  ever  before, — yet,  as  bas  been 
said,  a  careful  examination  of  thèse  towns,  necessitating 
niuch  time  and  large  cost,  must  be  continued  for  several 
years  before  the  moth  can  surely  be  declared  exterminated 
from  them. 

The  completion  of  a  thorough  examination  of  the  outer 
towns  is  also  a  prime  necessity.  Dr.  L.  O.  Howard, 
entomologist  to  the  United  States  Department  of  Agri- 
culture, in  his  report  on  the  gypsy  moth  exterminative 
work,  made  to  the  United  States  govemment  since  the 
completion  of  the  committee's  last  report,  pointed  out  the 
advisability  of  carefiiUy  inspecting  a  belt  of  towns  beyond 
the  limits  of  the  known  infested  territory,  for  the  purpose 
of  discovering  gypsy  moth  infestation  should  it  by  any 
chance  exist  there.  The  committee  fully  recognize  the 
wisdom  of  the  measure  thus  suggested,  and  would  hâve 
undertaken  it  earlier,  had  means  permitted.  Should  an 
adéquate  appropriation  be  granted  by  the  Législature,  ail 
that  can  consistently  be  donc  in  this  direction  during  the 
coming  year  will  be  donc. 
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In  accordance  with  another  recommendation  of  Dr.  How- 
ard, the  cominittee  plan  aleo  to  make  a  spécial  appeal  to 
citizens,  résident  in  or  near  this  extralimital  belt,  to  aid  so 
far  as  may  be  in  this  search  work.  In  his  gênerai  revîew 
of  the  warfare  against  the  gypsy  moth  Dr.  Howard  speaks 
in  the  highest  terms  of  the  faithfulness  and  efficiency  of 
those  in  charge  of  the  work.  The  folio wing  extracts  from 
his  report  bear  directly  on  the  work  of  the  présent  year, 
and  hence  may  fittingly  be  appended  :  — 

At  the  présent  time  there  can  be  little  doubt  that  the  extermi- 
nation of  the  iusect  is  possible,  and  that  it  will  be  only  a  question 
of  a  few  years,  if  adéquate  State  appropriations  are  continued. 
The  simple  fact  that  it  has  unquestionably  been  exterminated  over 
considérable  stretches  of  territory,  and  that  extensive  colonies 
existing  in  the  most  disadvantageous  territory  for  the  prosecution 
of  remédiai  work  hâve  been  so  thoroughly  destroyed  that  not  an 
iudividual  has  been  found  for  three  years  with  the  most  rigid 
annual  inspection,  is  sufficient  proof  of  this  possibility  ;  for  what 
can  be  donc  for  one  section  like  this  can  be  done  for  ail,  if  the 
means  be  sufficient. 

After  a  review  of  the  entire  work  .  .  .  it  can  not  but  be  ad- 
mitted  that  the  effort  of  the  State  to  exterminate  the  moth  has 
been  wise.  It  is  true  that  a  large  amount  of  money  has  been 
expended,  and  it  is  also  true  that  much  more  money  must  be  ex- 
pended  before  extermination  can  be  accomplished  ;  but  it  is  un- 
doubtedly  safe  to  say  that  the  money  which  has  been  and  will  be 
spent  by  the  State  in  this  work  is  but  a  drop  in  the  bucket  to  the 
loss  which  would  hâve  been  occasioned  by  the  insect  had  it  been 
allowed  to  spread  unchecked.  .  .  .  The  question  as  to  whether 
the  State  has  done  the  right  thing  in  appropriating  for  the  exter- 
mination of  the  insect  instead  of  holding  it  in  subjection,  and  as 
to  whether  the  money  has  been  used  in  the  best  possible  way  to 
forward  this  end,  may  both  be  answered  emphatically  in  the  affirm- 
ative. .  .  .  The  writer  believes  that  the  condition  of  the  entire 
infested  territory  at  the  présent  day  is  such  that,  with  the  prompt 
appropriation  asked  for  by  the  committee  at  the  beginniug  of  the 
coming  session  of  the  Législature,  the  work  that  will  be  carried 
on  during  1898  will  be  of  so  effective  a  character  that  even  those 
who  most  gravely  doubt  the  policy  of  the  State's  efforts  will  be  con- 
vinced  of  the  efficacy  of  the  work.  A  continuation  of  the  appro- 
priations for  a  few  more  years  is  unquestionably  a  necessity. 
Were  the  appropriation  to  lapse  a  single  year,  the  work  which  has 
been  done  during  the  past  six  years  would  largely  be  lost. 
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In  accordance  with  an  act  of  Congress,  Dr.  Howard  again 
in  the  fall  of  1898  made  an  investigation,  to  détermine  the 
progress  of  the  work  since  1897.  That  what  was  seen  dur- 
ing  tis  last  visit  bas  confirmed  his  conclusions  drawn  from 
the  extended  inspection  of  1897,  may  be  judged  by  référence 
to  tbe  report  of  Prof.  C.  H.  Femald,  the  entomologist,  which 
follows  tbis  report. 

In  order  tbat  tbe  Législature  may  fiilly  comprehend  tbe 
difficultés  under  which  your  comraittee  bas  labored,  it  be- 
comes  necessary  hère  briefly  to  refer  to  tbe  unsatisfactory 
conditions  under  which  tbe  work  bas  been  conducted  for  the 
last  five  years. 

In  the  report  on  tbe  work  for  the  year  1892,  published  in 
January,  1893,  your  committee  estimated  that  there  were 
then  about  four  hundred  acres  of  woodland  infested,  and 
suggested  that,  at  a  cost  of  $50,000,  it  might  be  eut  down 
and  bumed,  thus  eliminating  tbis  factor  from  the  problem. 
Altbougb  in  the  same  report  the  committee  stated  that  it 
was  believed  tbat  with  sufficient  means  and  in  several  years' 
time  thèse  forest  lands  could  be  cleared  of  the  moth  without 
destroying  tbe  timber,  the  mère  suggestion  of  its  destruc- 
tion caused  much  opposition  on  the  part  of  the  public,  which 
apparently  helped  to  reduce  that  year  the  size  of  the  appro- 
priation. Tbe  appropriation  asked  for  ($165,000)  was  eut 
down  to  $100,000,  consequently  very  little  could  be  done 
in  protecting  thèse  woodlands,  and  tbe  moths  therein  con- 
tinued  to  spread.  Had  tbe  sum  then  estimated  by  the  com- 
mittee been  granted,  tbe  spread  which  bas  since  occurred 
would  bave  been  prevented. 

A  year  later  (1894)  tbe  committee  reported  that  there 
were  twelve  thousand  acres  of  woodland,  containing  five 
million  trees,  in  the  infested  région  which  were  in  immédiate 
danger  of  becoming  infested,  and  again  recommend  an  ap- 
propriation of  $165,000.  Tbe  committee  also  called  atten- 
tion to  the  fact  tbat  small  areas  hère  and  there  in  tbis 
woodland  were  known  to  be  infested,  and  emphasized  tbe 
necessity  of  appropriating  sufficient  money  to  attend  to  tbe 
woodland  problem  at  once.  But  the  appropriation  was 
again  eut  down  to  $100,000,  and,  in  spite  of  ail  that  could 
be  done  with  tbis  limited  amount,  the  moths  continued  to 
spread  in  thèse  woodlands. 
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In  January,  1895,  the  committee  again  oalled  the  Légis- 
lature'» attention  to  the  dangerous  condition  of  the  forested 
land,  and  pointed  out  that  this  condition  was  due  to  the 
fact  that  not  enough  money  had  been  provided  to  make  a 
thorough  search  of  the  whole  tract,  or  even  to  destroy  the 
initial  colonies  found.  In  view  of  the  fact,  as  stated  in  this 
report,  that  the  moth  had  now  become  scattered  through 
the  woodiands  from  Lexington  to  the  sea,  the  committee 
recommended  that  $200,000  be  appropriated,  at  the  same 
time  protesting  against  being  required  to  exterminate  the 
moth  with  an  insufficient  grant  ;  and  stated  its  belief  that, 
if  the  Législature  was  unwilling  to  provide  suflScient  means 
for  restricting  the  spread  of  the  gypsy  moth  and  holding  it 
in  check,  the  work  should  be  discontinued  entirely.  The 
Législature,  however,  appropriated  only  $150,000. 

In  January,  1896,  the  committee  reportedthat  its  prédic- 
tions as  to  what  would  happen  in  such  a  case  had  been  veri- 
fied,  and  that  the  condition  of  the  forested  land  was  now 
worse  than  ever  before.  Many  places,  some  of  them  of 
considérable  area,  had  been  found  infested.  The  caterpil- 
lars  were  found  during  the  feeding  season  in  enormous  num- 
bers,  destroying  the  foliage,  and  in  some  cases  the  trees 
were  stripped.  The  committee  was  obliged  that  year  to 
eut  down  and  bum  considérable  areas  of  forest,  and  re- 
ported  that,  while  lands  other  than  woodiand  were  in  an 
encouraging  condition,  more  new  places  had  been  found  in 
the  woods  than  had  been  stamped  out  in  such  lands.  In 
addition  to  the  drawback  of  smaller  appropriations  than 
were  recommended,  the  work  had  suffered  severely  during 
ail  thèse  years  from  delay  of  action  by  the  Législature. 
The  committee  declined  to  be  held  responsible  for  failure  if 
its  plans  and  recommendations  were  to  be  ignored  ;  and, 
furthermore,  reiterated  what  was  said  the  previous  year,  to 
the  effect  that  either  sufficient  means  should  be  provided,  or 
the  work  discontinued  entirely,  and  again  recommended  an 
appropriation  of  $200,000.     Only  $100,000  was  granted. 

In  January,  1897,  the  committee  once  more  reported  to 
the  Législature  that  the  condition  of  the  central  woodiands 
was  growing  worse  ;  that  in  places  in  the  woodiand  where 
trees  had  been  stripped  two  years  in  succession,  many  of 
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them  were  dyîng.  The  committee  also  called  attention  to 
the  fact  that  in  no  year  since  1892  had  there  been  an  oppor- 
tunity  of  carrying  out  the  plans  made  for  the  following 
season,  and  reiterated  a  former  statement,  that  the  only 
way  to  prevent  the  spread  of  the  gypsy  moth  was  to  do 
everything  possible  to  completely  eradicate  it  from  the 
land.  The  committee  recommended  $200,000  as  absolutely 
necessary  for  the  work  of  1897.  Only  $150,000  was 
appropriated. 

In  January,  1898,  the  committee  called  attention  to  the 
fact  that  the  moths  from  the  central  woodlands  were  spread- 
ing  into  the  outer  towns,  thus  reinfesting  towns  already 
cleared,  as  in  former  reports  had  been  predicted  would  be 
the  case  if  the  réduction  of  the  appropriations  continued. 
In  this  report  it  was  urged  that  to  continue  the  partial 
policy  of  the  last  few  years  would  be  unwise.  The  belief 
was  again  expressed  that  the  only  way  to  prevent  the  spread 
of  the  gypsy  moth  was  to  exterminate  it  ;  and  it  was  urged 
that  it  would  be  wiser  not  to  appropriate  another  dollar  of 
the  State's  money  than  to  again  reduce  the  appropriation, 
for  the  resuit  in  either  case  would  eventually  be  the  same, 
ù  e.y  the  final  escape  of  the  moth  from  its  présent  limited 
territory.  The  Législature  was  requested  and  urged  to 
appropriate  $200,000. 

It  was  shown  before  committees  of  the  House  ànd  Senate 
that  during  ail  thèse  years  the  plans  of  the  work,  the 
methods  used  and  the  feasibility  of  the  moths'  extermina- 
tion by  thèse  methods  had  ail  been  endorsed  by  ail  of  the 
most  eminent  économie  entomologists  of  the  country  who 
had  visited  the  work  and  personally  examined  ail  phases  of 
the  problem.  The  great  injury  which  the  moth  is  capable 
of  doing  had  been  fully  set  forth  before  the  committees  of 
the  différent  Législatures,  both  by  those  who  had  suffered 
from  its  ravages  and  by  extracts  from  European  authorities. 
It  was  shown  that  the  Législature  had  not  for  five  years 
appropriated  for  the  work  the  amount  estimated  by  the 
committee  as  absolutely  necessary  to  do  the  work  for  any 
one  year.  The  Législature  of  1898  finally  appropriated  the 
full  amount  asked,  $200,000,  although  too  late  in  the  season 
to  be  used  to  the  best  advantage.     Later  on  a  sum  not  ex- 
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ceeding  $10,000  of  thîs  sum  was  set  aside  to  be  used  for 
preventing  the  spread  of  the  brown-tail  moth. 

The  members  of  this  committee  désire  to  register  hère 
their  solemn  protest  against  being  obliged  by  Islw  to  under- 
take  fiirther  the  extermination  of  the  gypsy  moth  unless  the 
means  estimated  by  them  as  absolutely  necessary  for  this 
extermination  be  ftimished. 

Your  commîttee's  work,  like  that  of  other  committees  of 
this  Board,  is  done  without  compensation,  for  the  public 
good.  The  members  hâve  given  much  time  and  their  best 
efforts  each  year  for  the  success  of  this  work,  and  believe 
that  their  careful  estimâtes  in  regard  to  carrying  it  on  with 
economy  should  be  accepted  by  the  Législature,  or  that  they 
should  be  relieved  from  the  duty  of  further  conducting  it. 

The  committee  desires  again  to  place  on  record  the  belief 
that  extermination  is  certain  if  sufficient  means  can  be 
promptly  provided,  and  also  the  belief  that,  unless  the 
appropriation  of  $200,000  can  be  made,  it  will  be  better  to 
give  up  the  work. 

The  conduct  of  this  work  has  been  repeatedly  indorsed 
by  leading  agricultural  organizations.  The  State  Grange, 
Patrons  of  Huabandry,  adopted  at  its  annual  meeting  in 
Worcester  in  December  a  résolve  urging  the  Législature  to 
appropriate  sufficient  money  to  carry  on  the  gypsy  moth 
work  vîgorously,  and  to  ask  the  national  government  to 
assist. 

The  scîentific  and  expérimental  work  has  been  continued 
in  charge  of  Mr.  A.  H.  Kirkland,  assistant  entomologist  to 
the  committee,  under  the  direction  of  Prof.  C.  H.  Femald. 
The  study  of  the  various  insect  enemies  of  the  gypsy  moth 
has  been  continued  ;  there  has  also  been  further  investiga- 
tion in  regard  to  insecticides.  Arsenate  of  lead,  which  was 
first  brought  out  as  an  insecticide  by  Mr.  F.  C.  Moulton,  a 
chemist  in  the  employ  of  the  Board,  has  been  brought  to 
perfection  by  the  studies  of  Mr.  F,  J.  Smith,  a  chemist  still 
in  our  employ.  As  this  was  the  first  poison  found  which 
could  be  used  effectively  in  spraying  for  the  gypsy  moth, 
very  little  attention  was  given  by  your  committee  to  the 
improvement  of  spraying  machinery  until  arsenate  of  lead 
was  proved  to  be  a  success  as  an  insecticide.     Since  then 
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the  field  dîrector's  assistant,  Mr.  E.  C.  Ware,  has  made  a 
spécial  study  of  insecticide  machinery,  and  as  a  resuit  has 
perfect^d  spraying  machinery,  especially  adapted  for  use  on 
the  gypsy  moth  and  other  insects. 


The  Brown-tail  Moth. 

When,  early  in  May,  1897,  the  brown-tail  moth  was  first 
discovered  in  Somerville,  your  committee,  believing  it  to  be 
one  of  the  worst  pests  of  Europe,  proposed  to  allow  it  no 
time  to  spread,  but  to  stop  it  îmmediately  where  it  then  was. 
In  pursuance  of  this  plan,  men  were  put  at  work  to  spray 
and  otherwise  destroy  caterpillars  in  the  worst-infested  ter- 
ritory,  so  as  to  prevent  the  spread  of  the  moth.  It  was 
hoped  that  the  Législature  would  promptly  make  an  appro- 
priation of  $10,000  to  stamp  out  at  once  the  brown-tail 
moth,  and  thereby  prevent  its  spreading  into  other  towns. 
It  was  too  late  to  put  in  a  pétition  to  the  Législature,  the 
time  for  entering  new  business  having  passed.  The  condi- 
tions were  explained  to  the  Governor,  who  sent  to  the 
Législature  a  message  on  the  subject.  The  matter  was 
referred  to  the  ways  and  means  committee,  who  reported  an 
appropriation  of  $10,000,  to  be  taken  from  the  amount 
already  appropriated  for  the  gypsy  moth.  This  bill  failed 
in  the  House  of  Représentatives.  A  bill  drawn  by  a  mem- 
ber  of  the  House  was  then  substituted,  making  it  mandatory 
for  citizens  to  destroy  the  nests  of  the  moths  upon  their 
premises.  In  the  mean  timè,  the  committee,  the  Législat- 
ure not  having  endorsed  its  action,  was  obliged  to  call  off 
its  workmen  ;  and  the  caterpillars,  having  undergone  their 
transformations,  emerged  as  moths  and  spread  over  the 
country.  A  strong  southerly  gale  ensuing  in  July,  the 
moths  were  undoubtedly  blown  into  the  towns  to  the  north 
of  Somerville.  As  both  sexes  fly,  they  are  scattered  about 
much  more  readily  by  the  wind  than  is  the  gypsy  moth,  the 
female  of  which  does  not  fly. 

By  the  new  law  the  Board  of  Agriculture  was  required  to 
make  inspection,  to  notify  the  town  authorities  wherever 
the  brown-tail  moth  was  found  in  their  muuicipalities,  and 
to  notify  citizens  whose  premises  were  found  infested  ;  but 


Digitized  by 


Google 


20  THE  GYPSY  MOTH.  [Jan. 

no  money  was  provided  to  carry  out  this  section  of  the  law. . 
The  secretary  of  this  Board,  however,  took  the  responsi- 
bîlity  of  perfonning  the  varions  dnties  by  this  law  imposed 
upon  him  as  executive  officer  of  the  Board,  ûnd  the 
expenses  were  paid  from  the  incidental  fund  ordinarily  used 
for  other  purposes.  It  was  hoped  that,  even  though  the 
spread  of  the  moth  had  not  been  stopped  as  it  might  hâve 
been,  had  an  appropriation  been  provided  and  put  at  once 
in  charge  of  the  Board  of  Agriculture,  individual  effort 
might  serve  to  hold  the  increase  of  the  moth  in  check.  The 
efforts  of  the  Board  aroused  the  authorities  of  Somerville 
and  Cambridge  to  action,  and,  as  thèse  were  the  cities  most 
infestçd,  it  was  hoped  that  their  energetic  action  might  not 
only  check  the  increase  of  the  moth  within  their  limits,  but 
also  prevent  its  spreading  widely.  The  authorities  of  Som- 
erville and  Cambridge  placed  the  enforcement  of  the  law  in 
tlie  hands  of  the  local  police  ;  and,  as  the  appropriation  for 
the  gypsy  moth  work  became  exhausted  about  the  time  the 
brown-tail  moth  law  was  being  enforced  in  thèse  cities, 
many  of  the  gypsy  moth  employées  secured  employment  in 
destroyinff  the  webs  on  the  trees,  either  for  private  owners 
or  for  the  municipalities.  Thus  a  force  of  expert  men  was 
placed  at  the  disposai  of  ail  those  inclined  to  comply  with 
the  law.  The  conditions,  therefore,  for  a  thorough  test  of 
the  resuit  of  the  workings  of  such  a  law  were  idéal.  That 
the  resuit  was  very  unsatisfactory  is  now  shown  by  the 
refusai  of  many  property  owners  to  comply  with  the  require- 
ments  of  the  law  ;  by  the  failure  of  the  city  authorities  to 
prosecute  such  people  for  their  négligence  ;  by  the  consé- 
quent spread  of  the  moth  from  place  to  place,  because  no 
work  was  donc  in  places  adjoining  those  which  had  been 
carefuUy  cleared,  so  that  the  infested  area  in  thèse  cities  is 
now  tuUy  as  large  as  in  1897  ;  by  the  spread  of  the  moth 
into  many  other  towns  outside  the  région  infested  in  1897  ; 
by  the  repeal  of  the  law  of  1897,  and  the  final  tuming  over 
of  the  whole  matter  to  the  Board  of  Agriculture. 

The  gypsy  moth  committee  had  examined  considérable 
territory^  to  détermine  the  spread  of  the  brown-tail  moth  ; 
and,  bolieving  that  it  had  spread  since  the  spring  of  1897 
over  an  area  nearly  as  large  as  that  infested  by  the  gypsy 
moth,  was  not  inclined  to  go  before  the  Législature  of  1898 
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and  favor  a  small  appropriation  for  its  extermination.  No 
appropriation  was  made  therefore  for  the  purpose  of  de- 
stroying  the  brown-tail  motb;  but  a  sum  not  to  exceed 
$10,000  was  finally  set  aside  by  the  Législature  from  the 
appropriation  already  made  for  the  extermination  of  the 
gypsy  moth,  to  be  used  as  required  to  *'  prevent  the  spread 
of  the  brown-tail  moth  "  in  the  Conamonwealth.  This  bill 
did  not  pass  the  Législature  until  nearly  the  end  of  the  ses- 
sion, and  so  late  that  it  was  impossible  for  the  Board  then 
to  take  any  means  whatever  to  check  the  spread  of  the 
brown-tail  moths,  which  were  then  in  the  chrysalis,  from 
which  they  emerged  in  a  few  days  to  fly  about  the  country. 
Investigation  was  soon  begun,  however,  with  a  view  to  leam- 
ing  the  expérience  with  the  species  in  Europe.  Considér- 
able spraying  was  done  when  the  August  brood  of  caterpillars 
appeared,  and  an  examination  of  the  région  surrounding  the 
towns  known  to  be  infested  was  made  as  soon  as  the  leaves 
fell. 

Later  a  rapid  inspection  was  made,  to  détermine  the  ex- 
tent  of  the  région  infested  by  the  brown-tail  moth.  This 
inspection  had  not  been  finished  Jan  1,  1899,  when  the 
money  appropriated  for  the  brown-tail  moth  work  was  ex- 
hausted.  At  that  time  this  moth  had  been  found  in  thirty- 
two  towns  and  cities  ;  but  in  ail  thèse  towns  and  cities, 
except  Somerville,  Cambridge,  Malden,  Medford  and  Ever- 
ett,  it  was  either  not  numerous  or  very  rare.  In  ail  the 
infested  towns  and  cities,  except  the  cities  mentioned  as 
nearest  the  centre,  the  webs  of  the  moth  found  were  only 
one  OF  two  seasons  old.  It  was  thus  proved  that  the  spread 
of  the  moth  outside  of  Somerville,  Cambridge,  Medford, 
Malden  and  Everett  had  occurred  almost  entirely  within  the 
two  years  since  the  moth  was  first  discovered  in  Somerville 
by  agents  of  the  Board. 

It  bas  thus  been  demonstrated  that,  had  the  $10,000  been 
promptly  granted  when  first  asked  for,  the  brown-tail  moth 
might  bave  been  very  nearly  stamped  out  at  that  time,  and 
its  spread  over  ail  thèse  towns  prevented. 

On  November  29  nearly  the  entire  gypsy  moth  field  force 
(exclusive  of  a  gang  of  wood  cutters  specially  engaged  for 
temporary  work)  was  set  at  work  destroying  the  brown- 
tail  moth   in   Somerville.     Work    against  the   brown-tail 
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moth  was  continued  throughout  the  région  known  to  con- 
taîn  ît  until  Jan.  1,  1899,  when  the  appropriation  was  ex- 
hausted.  The  cost  of  this  work  being  whoUy  sustained  by 
a  sum  deduoted  from  the  gypsy  moth  appropriation,  the 
gypsy  moth  work  will  be,  of  necessity,  correspondingly 
delayed  and  slackened. 

The  brown-tail  moth  work  was  begun  in  Somerville,  the 
city  in  which  the  moth  was  first  discovered.  This  city  has 
been  from  the  beginning  the  most  infested.  The  entire  city 
was  gone  over,  and  the  webs  of  the  moth  taken  off  the  trees. 
The  work  was  then  carried  înto  Cambridge,  and  most  of 
the  worst-infested  parts  of  the  city  were  gone  over.  Some 
similar  sections  of  Medford  and  Everett  were  also  covered  ; 
but  there  still  remains  much  work  to  be  done  in  Malden, 
Medford,  Everett,  Charlestown  and  Cambridge,  in  locali- 
ties  considerably  infested,  and  where  the  brown-tail  moth 
is  lîkely  to  cause  serious  trouble  unless  an  appropriation 
for  the  purpose  of  destroying  it  is  made  early  in  the  sea- 
son,  before  the  caterpillars  come  forth  from  their  webs. 

For  détails  of  the  year's  work,  référence  is  made  to  the 
report  of  Mr.  E.  H.  Forbush,  field  director,  which  foUows 
the  report  of  Prof.  C.  H.  Femald,  entomologist  to  the 
Board,  both  of  which  are  presented  herewith  as  a  part  of 
the  report  of  the  committee.  The  report  of  the  field  direc- 
tor also  contains  an  account  of  the  season's  work  and  a 
statement  in  détail  as  to  the  présent  condition  of  the  in- 
fested towns. 

The  committee  hereby  records  its  sensé  of  obligation  to 
Prof.  C.  H.  Femald,  entomologist,  and  to  Mr.  E.  H-.  For- 
bush, field  director,  for  their  highly  valuable  services. 

The  following  is  the  financial  report  of  the  gypsy  moth 
committee  of  the  State  Board  of  Agriculture  for  the  year 
1898:  — 

Financial  Statement  for  1898,— Gypsy  Moth. 

Balance  on  hand  Jan.  1,  1898, $2,298  94 

Appropriation  for  the  year  1898,  $200,000,  from  which 
$10,000  was  set  aside  for  preventing  the  spread  of  the 
brown-tail  moth,  leaving  for  the  gypsy  moth,  .        .  190,000  00 

$192,298  94 
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Wm.  R.  Sessions,  expenses, 

E.  W.  Wood,  expenses,  . 
Augostos  Pratt,  expenses, 

F.  W.  Sargent,  expenses, 
John  G.  Avery,  expenses, 
N.  L  Bowditch,  expenses, 
S.  S.  Stetson,  expenses,  . 
C.  H.  Femald,  expenses  and  rémunération, 
E.  H.  Forbush,  director,  salary. 
Travelling  expenses  of  director  and  men, 
Teaming,  livery  and  board  of  horses,    . 
Wages  of  employées,     .... 
Rent  oi  offices,  storehouse  and  land,     . 
Supplies,  tools,  insecticides,  printing,  etc., 

Balance  on  hand  Jan.  1, 1899, 


$lô  00 

21  91 

80  64 

66  92 

29  00 

7  50 

66  98 

373  70 

2,400  00 

1,284  20 

4,714  15 

157,833  64 

474  40 

19,174  94 

$186,481  88 
5317  06 


$192,298  94 


There  are  liabilities  incurred  for  labor  and  supplies,  due 
Janoary  1,  but  unpaid,  aggregating  oyer  $4,000,  so  that  the 
actual  balance  when  thèse  bills  are  paid  should  be  less  than 
$1,800.  This  would  ail  hâve  been  used,  except  for  bad 
weather  in  December,  when  the  men  could  net  work. 

FiNANCLAX  Stateicent  fob  1898, — Brown-tail  Moth. 

Appropriation  for  the  year  1898, '    .     $10,000  00 

Wages  of  employées, $9347  66 

Travelling  expenses, 49  37 

Supplies  and  printing, 102  03  ' 

$9,998  96 
Balance  cm  hand  Jan.  1, 1899,        ...  1  04 

$10,000  00 

E.  W.  WOOD, 
N.  I.  BOWDITCH, 
AUGUSTUS  PRATT, 
SPRAGUE  S.  STETSON, 
FRED  W.  SARGENT, 
WM.  R.  SESSIONS, 
Committee  on  the  Qypsy  Moth,  Insects  and  Bvrds, 
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KePORT    or    THE    EnTOMOLOCtIST, 


To  ihe  Commutée  on  the  Gypey  Moth. 

Gentlemen:  —  The  gypsy  moth  is  an  exceedingly  dan- 
gerous  and  destructive  insect  pest,  for  the  reason  that  it  is 
very  hardy  and  prolific,  and  feeds  upon  nearly  ail  kinds  of 
végétation. 

Possible  Damage. 

The  question  naturally  arises,  how  rauch  damage  is  thîs 
insect  liable  to  do  if  allowed  to  spread  over  the  Common- 
wealth  of  Massachusetts.  The  value  of  the  agricultural 
products  of  this  State,  as  given  in  the  census  for  1895,  is 
$52,000,000  in  round  numbers.  About  halfof  thèse  prod- 
ucts in  value  are  at  the  mercy  of  the  gypsy  moth  and  may 
be  entirely  destroyed  by  it,  while  the  remaining  products 
will  be  indirectly  affected  to  a  greater  or  less  extent. 
Although  this  insect  has  been  uniformly  destructive  every 
year  since  our  attention  has  been  called  to  it,  and,  so  far  as 
we  can  leam,  the  samç  has  been  true  since  its  first  intro- 
duction, y  et  it  is  not  impossible  that  in  time,  afiter  it  has 
spread  over  the  State,  it  may  become  less  destructive  in 
some  years  than  in  others,  just  as  now  occurs  in  Russia, 
because  of  its  natural  enemies.  .  We  do  not  know  that  this 
would  ever  occur  in  this  country  ;  but,  even  if  it  should  do 
so,  a  very  conserva tive  estimate  of  the  average  annual  loss 
caused  by  this  insect  in  this  State  alone  is  $1,000,000.  We 
hâve  no  data  from  which  to  estimate  the  number  or  value 
of  the  ornamental  trees  and  shrubs  in  the  parks  and  private 
grounds  throughout  this  Commonwealth,  and  therefore  no 
estimate  is  made  of  the  cost  of  protecting  them  again&t  the 
attacks  of  this  pest.  It  is  certain,  however,  that  the  annual 
appropriations  thus  far  received  for  the  extermination  of 
the  gypsy  moth  are  a  mère  bagatelle  compared  with  the 
amount  that  would  be  required  to  protect  the  ornamental 
trees  and  shrubs  throughout  the  State  of  Massachusetts. 
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Extermination  by  Individuals  impossible. 
A  careful  consideitition  of  the  attempts  made  by  private 
îndividuals  on  their  own  grounds,  as  well  as  those  made  by 
the  city  authorities  în  Medford  before  the  work  was  under- 
taken  by  the  State,  is  quite  sufficient  to  convînce  one  that 
prîvate  entei'prise  can  never  exterminate  this  iiisect,norcan 
such  enterprise  prevent  ît  from  spreading  rapidly  over  the 
State  and  country.  I  hâve  never  seen  nor  heard  of  a  per- 
son  who  believed  it  possible  for  private  individuals  to 
exterminate  this  insect,  even  though  the  strictest  laws  were 
enacted  to  enforce  the  work. 

Extermination  by  the  State  possible. 

The  question  arîses  whether  it  is  possible  for  the  State, 
through  the  Board  of  Agriculture,  to  exterminate  this  insect 
by  the  methods  which  are  now  being  pursued.  A  few 
prominent  persons  hâve  expressed  very  grave  doubts  of  the 
possibility  of  extermination  ;  but,  after  making  thorough 
study  and  investigations  of  the  entire  work  and  carefully 
observing  the  methods  and  results,  they  hâve  invarîably 
reached  the  conclusion  that  it  is  possible  to  exterminate  the 
insect  in  this  Commonwealth. 

During  the  summers  of  1893-94  the  gypsy  moth  commit- 
tee  invited  nearly  ail  of  the  économie  entomologists  in  this 
country  to  visit  the  infested  territoiy  and  make  a  critical 
examination  of  the  work  in  ail  its  détails.  Having  done 
this,  their  reports  were  published  in  the  report  of  the  gypsy 
moth  committee,  and  ail  spoke  in  the  highest  terms  of  the 
work  and  expressed  the  opinion  that  extermination  of  this 
pest  is  possible.  Thèse  gentlemen  being  experts  on  this 
subject,  their  opinions  are  entitled  to  the  highest  considéra- 
tion. In  the  winter  of  1896-97  Prof.  J.  B.  Smith,  State 
entomologist  of  New  Jersey,  was  employed  by  the  Society 
for  the  Promotion  of  Agriculture  to  make  a  critical  exami- 
nation, with  the  spécial  object  in  view  of  determining  the 
possibility  of  extermination.  In  his  report  he  expressed 
the  opinion  most  emphatically  that  extermination  is  pos- 
sible, provided  sufficient  appropriations  are  made  for  that 
purpose.     During  the  summer  of  1897  Dr.  L.  O.  Howard, 
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entomologist  to  the  Department  of  Agriculture  in  Washing- 
ton, was  sent  hère  by  the  govemment  to  investigate  this 
work.  Many  visits  were  made  to  the  infested  territory  by 
Dr.  Howard,  and  also  by  his  assistant,  Mr.  C.  L.  Marlatt, 
who  investigated  the  work  in  a  very  thorough  manner,  and 
their  observations  and  conclusions  were  published  in  Bul- 
letin No.  11,  United  States  Department  of  Agriculture, 
Division  of  Entomology.  Dr.  Howard  again  visited  the 
infested  territory  last  fall,  spending  an  entire  week  on  the 
work,  and  in  a  private  letter  wrote  me  as  foUows  :  — 

I  shall  net  publish  the  results  of  my  observations  during  my 
trip  to  Boston  on  Oetober  7  to  14,  unless  called  upon  to  do  so.  I 
bave  no  hésitation  whatever  in  informing  you  that,  aside  from  the 
expédition  which  I  took  in  your  company  to  the  gypsy-moth- 
infested  régions  of  the  town  of  Malden,  I  visited  many  other 
portions  of  the  infested  territory,  and  I  feel  that  the  results  of 
the  season's  work  hâve  f  ully  justified  the  prédiction  which  I  made 
on  page  38  of  my  Bulletin  No.  11.  I  cannot  see  how  the  most 
critical  person  could  go  over  the  ground  now,  especially  if  he  had 
known  the  conditions  of  three  years  ago,  without  expressing  entire 
satisfaction  with  the  work  which  bas  been  done  and  without  being 
thoroughly  convinced  of  the  wisdom  of  the  State's  policy. 

The  prédiction  which  Dr.  Howard  made  in  bis  bulletin, 
and  to  which  he  refers,  is  as  folio ws  :  — 

The  writer  believes  that  the  condition  of  the  entire  infested 
territory  at  the  présent  day  is  such  that,  with  the  prompt  appro- 
priation of  the  amount  asked  for  by  the  committee  at  the  begin- 
ning  of  the  coming  session  of  the  Législature,  the  work  which 
will  be  carried  on  during  1898  will  be  of  so  effective  a  character 
that  even  those  who  most  gravely  doubt  the  policy  of  the  State's 
efforts  will  be  convinced  of  the  efïicacy  of  the  work. 

He  further  states  that  :  — 

A  continuation  of  the  appropriations  for  a  few  more  years  is 
unquestionably  a  necessity.  Were  the  appropriation  to  lapse  a 
single  year,  the  work  which  bas  been  done  during  the  past  six 
years  would  largely  be  lost.  The  $775,000  already  appropriated 
would  bave  been  spent  in  vain. 

The  Association  of  Economie  Entomologists  held  its  an- 
nual  meeting  in  Boston  last  August,  and  the  members  took 
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that  occasion  to  visit  the  infested  territory  and  înspect  the 
work  on  this  insect.  At  a  session  held  after  this  visit  a 
committee  was  appointed  to  prépare  a  resolution  expressive 
of  the  opinion  of  the  members  of  the  association  regarding 
this  work.     The  resolution  is  as  foUows  :  — 

Besolvedy  That,  the  work  of  the  gypsy  moth  committee  in  the 
State  of  Massachusetts  having  been  inspected  in  ail  its  détails  by 
a  laige  number  of  the  members  of  this  association,  and  its  methods 
of  opération  observed,  ît  is  our  opinion  that  toc  much  praise  can 
not  be  bestowed  upon  those  who  are  carrying  ont  this  important 
work.  We  consider  that  they  hâve  adopted  the  best  methods  yet 
devised  for  controUing  the  spread  and  ultimately  exterminating 
this  destructive  insect;  that  their  work,  on  the  whole,  has  been 
remarkably  successful,  when  the  extensive  area  to  be  gone  over 
and  the  insufflcient  or  retarded  appropriations  are  considered  ;  and 
that  there  is  every  prospect  of  the  accomplishment  of  the  object  of 
the  committee,  —  the  absolu  te  extermination  of  the  insect  in  the 
State  of  Massachusetts,  —  provided  that  f unds  sufficient  for  the 
purpose  are  placed  at  their  disposai. 

We  consider  that  a  stoppage  of  their  work,  or  any  serions  ré- 
duction of  it,  would  involve  not  only  the  loss  of  ail  that  has  been 
already  accômplished,  but  would  also  permit  this  destructive  insect 
to  ravage  the  State  and  eventually  spread  over  a  large  part  of  the 
Union,  and  cause  an  incalculable  amount  of  injury  to  the  whole 
community. 

We  trust  that  the  Commonwealth  of  Massachusetts  will  continue 
to  make  early  and  ample  provision  for  carrying  on  this  work  in  a 
thorough  manner  for  a  few  years  longer,  when  we  expect  that  the 
insect  will  hâve  been  brought  under  such  control  that  a  more  lim- 
ited  expenditure  will  be  sufficient. 

Charles  J.  S.  Bethune,* 
Herbert  OsBORN,t 
John  B.  Smith,  J 

CommiUee, 

Resolutions  of  a  similar  nature  were  adopted  by  this 
association  at  its  meeting  in  Springfield,  Mass.,  in  1895,  in 
Buffalo,  N.  Y.,  in  1896,  and  again  in  Détroit,  Mich.,  in  1897, 
and  were  published  in  its  proceedings  and  also  in  reports 
of  the  gypsy  moth  committee. 

*  Eev.  Dr.  Bethane,  Editor  of  the  *'  Canadian  Entomologlst." 
t  Dr.  Osbom,  Profe88or  of  Zoôlogy  and  Entomology  in  the  Ohio  State  University. 
X  Dr.  Smith,  Professor  of  Entomology  in  Rntgers  Collège,  and  State  Entomolo- 
giBt  of  New  Jersey. 
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We  hâve  therefore  the  opinion  of  every  économie  ento- 
mologist  in  America  who  bas  investigated  the  work,  and 
they  ail  without  exception  believe  that  extermination  of  the 
gypsy  moth  is  possible,  provided  sufficient  funds  are  fiir- 
nished  by  the  State  and  made  available  when  needed. 

CosT  OF  Extermination  by  the  State. 

A  very  important  question  may  now  be  considered,  and 
that  is,  What  will  it  cost  the  State  to  exterminate  the  gypsy 
moth?  After  a  critical  study  of  this  insect,  continued  dur- 
ing  the  last  nine  years,  I  see  no  reason  to  change  the  gênerai 
estimate  of  time  and  raoney  that  was  published  in  the  report 
of  the  gypsy  moth  committee  for  1897,  which  was  '*an 
appropriation  of  not  less  than  $200,000  a  year  for  a  term  of 
not  less  than  five  years,  and  thon  an  appropriation  of  not 
less  than  $100,000  a  year  for  a  term  of  not  less  than  five 
years  ;  after  this  an  appropriation  of  perhaps  $15,000  a  year 
for  a  period  of  five  years." 

In  the  spring  of  1897  the  Législature  appropriated  only 
$150,000,  instead  of  $200,000,  the  amount  asked  for  ;  and 
the  resuit  was  that  no  material  gain  was  made  towards 
extermination,  so  that  the  time  given  in  the  above  estimate 
can  be  shortened  by  one  year  only.  Last  winter,  however, 
$200,000  was  appropriated,  but  late  in  the  session  $10,000 
of  this  sum  was  assigned  by  the  Législature  for  work  on  the 
brown-tail  moth  ;  yet,  with  this  reduced  appropriation,  such 
progress  was  made  towards  the  extermination  of  the  gypsy 
moth  that  I  feel  more  than  ever  confident  that  this  insect 
can  be  exterminated  in  the  time  and  with  the  spécifie  appro- 
priations for  each  year  indicated  in  my  estimate  given  above, 
provided  the  appropriations  are  not  delayed  nor  any  portion 
of  them  assigned  to  other  work  than  that  on  the  gypsy 
moth. 

A  careful  considération  of  the  various  appropriations 
made  since  this  work  began,  and  the  results  obtained  with 
each,  shows  that,  when  the  amount  asked  for  by  the  com- 
mittee was  appropriated  and  made  available  early  in  the 
season,  very  great  progress  was  made  in  the  work  of  exter- 
mination ;  but  when  the  amount  asked  for  was  eut  down  or 
greatly  delayed,  there  was  little  or  no  gain  in  the  work.     I 
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am  very  confident  that  enough  money  bas  already  been 
spent  in  this  work  to  hâve  exterminated  the  gypsy  moth,  if 
it  bad  been  made  available  so  tbat  tbe  committee  could  bave 
used  sucb  sums  as  tbey  needed  and  wbenever  it  was  needed. 
I  feel  very  strongly  tbat  it  is  time  for  tbe  Législature  to 
settle  tbe  question  wbetber  tbe  State  is  to  work  for  tbe 
extermination  of  tbis  pest,  or  not.  If  tbis  is  not  to  be 
done,  tben  no  furtber  appropriations  sbould  be  made  ;  but, 
if  it  is  to  go  on,  wbat  valid  reason  can  any  candid  person 
give  wby  tbe  undivided  opinion  of  ail  économie  entomolo- 
gists  in  America,  wbo  are  tbe  only  experts  in  a  case  like 
tbis,  sbould  not  be  accepted,  and  tbe  amounts  estimated  by 
tbose  wbo  are  best  înformed  and  bave  given  tbe  closest  study 
to  every  détail  of  tbe  work  be  appropriated  ? 

The  Brown-tail  Moth. 

Tbis  insect  sbould  be  considered  entirely  by  itself,  and 
not  grouped  witb  tbe  gypsy  motb,  if  tbe  question  of  its  ex- 
termination is  to  be  considered  ;  for  tbe  reason  tbat  its 
habits  are  so  totally  unlike  tbose  of  the  gypsy  motb  tbat 
there  is  little  or  no  economy  in  attempting  to  wage  war 
against  both  insects  at  tbe  same  time.  Tbe  action  taken  by 
tbe  Législature  thus  far  would  lead  one  to  tbe  conclusion 
tbat  before  a  majority  of  our  legislators  can  be  convinced 
that  tbis  is  so  serions  a  pest  that  it  sbould  be  dealt  witb  by 
tbe  State,  it  will  bave  spread  so  far  and  wide  over  the 
country,  if  it  bas  not  already  done  so,  that  extermination 
will  be  impossible. 

Fearing  some  sucb  outcome  as  tbis,  tbe  committee  bave 
instructed  tbe  field  director  and  entomologist,  witb  sucb 
assistants  as  tbey  may  need,  ''  to  coUect  sucb  information, 
both  in  tbis  country  and  in  Europe,  in  regard  to  tbe  brown- 
tail  motb,  and  make  sucb  experiments  witb  tbe  insect  as 
may  be  useful  to  tbe  committee  in  ftiture  dealing  witb  tbe 
créature  and  necessary  for  tbe  proper  enligbtenment  of  the 
public  on  tbe  subject,  witb  a  view  to  publishing  tbe  said 
information  if  it  may  appear  désirable." 

RespectfuUy  submitted, 

C.  H.  FERNALD. 
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Report    of    tiie    Field    Director, 


To  the  Commutée  on  ihe  Gypsy  Moth. 

Gentlemen: — As  it  had  been  ascertained  în  1897  that 
the  moths  were  spreading  from  the  badly  infested  woodland 
colonies  in  the  central  towns,  thereby  reinfesting  the  outer 
towns,  the  plan  of  work  for  the  season  of  1898  contem- 
plated  the  destruction,  at  any  cost,  of  the  moths  in  thèse 
badly  infested  colonies.  In  pursuance  of  this  plan,  the  159 
men  who  were  in  the  employ  of  the  Board  January  1,  were 
nearly  ail  kept  at  work  in  the  badly  infested  woodlands  in 
Medford  and  Saugus.  Three-fourths  of  the  force  worked 
through  January  in  Medford.  They  were  employ ed  mainly 
in  cutting  decaying  and  badly  infested  trees,  thereby  re- 
ducing  the  number  of  trees  to  be  inspected,  climbed, 
scraped,  burlapped,  sprayed  or  otherwise  treated  during 
the  summer  work.  Millions  of  moth  eggs  were  destroyed 
by  cutting  and  buming  thèse  trees,  as  well  as  by  treating 
egg-clusters  with  créosote.  While  this  work  was  going  on 
in  Medford,  similar  work  was  donc  during  the  oloudy  or 
snowy  weather  in  the  Saugus  woods.  The  work  of  inspec- 
tion, cutting  and  buming  was  confined  entirely  to  thèse 
towns  and  mainly  to  the  worst  colonies.  There  being  no 
money  available  for  the  work  after  February  1,  the  entire 
force  was  laid  off  on  that  date. 

The  Winter  and  Spring  Work. 
An  emergency  appropriation  having  been  made  early  in 
February,  the  force  was  again  put  at  work.  It  had  been 
planned  not  only  to  destroy  ail  the  eggs  possible  in  the 
worst  colonies,  but  also  to  make  an  inspection  of  the  terri- 
tory  in  the  central  towns  immediately  surrounding  those 
colonies.  This  work,  which  was  begun  in  January,  was 
followed  up  so  that  ail  of  Saugus  and  ixost  of  Medford  were 
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înspected.  In  both  thèse  towns  extensions  of  old  colonies 
were  diseovered,  and,  so  far  as  was  possible  at  that  season, 
the  moths  were  destroyed.  A  good  deal  of  eutting  and 
cleaning  was  done  in  Everett  and  Melrose  during  the  month 
of  February.  Ail  that  was  possible,  with  the  limîted  num- 
ber  of  men  that  couid  be  hired  with  a  small  emergency  ap- 
propriation, was  done  in  the  way  of  inspecting  those  towns 
where  inspection  was  most  needed.  This  was  continued  in 
the  best  weather  until  the  snow  was  gone.  When  the 
weather  was  unfit  for  such  work,  the  men  were  employed  in 
thinning  ont  the  trees  in  infested  woodland  or  eutting  and 
burningundergrowth. 

The  emergency  appropriation  was  nearly  exhausted  by 
March  11,  therefore  the  force  was  laid  off  by  relays  until 
March  18.  The  most  expert  men  were  retained  for  a  few 
days,  and  put  into  the  worst  known  colonies,  with  a  view 
to  reducing  the  number  of  eggs  of  the  moth  there,  so  as  to 
prevent  any  great  outbreak  should  the  Législature  make  no 
provision  for  the  work  of  the  season  before  hatching  time. 
The  emergency  appropriation  being  then  exhausted,  the 
entire  field  force  was  laid  off  from  March  18  until  April, 
when  the  appropriation  for  the  season's  work  became  avaii- 
able.  The  work  of  buming  over  the  ground,  so  necessary 
in  the  worst-infested  localities,  which  should  hâve  been  done 
in  April  and  early  May,  was  much  interfered  with  by  the 
wet  weather,  which  was  almost  continuons  until  after  the 
eggs  had  hatched  and  the  caterpillars  had  ascended  the  trees, 
when  the  buming  had  to  be  given  up.  Ail  of  this  work  was 
done  that  could  be  done  under  the  circumstances.  In  the 
mean  time,  the  force  of  men  had  been  so  rapidly  increased 
that  340  men  were  at  work  before  the  end  of  April.  The 
most  expert  of  thèse  were  kept  at  work  destroying  the  eggs 
of  the  moth  in  some  of  the  worst-infested  colonies  (where 
they  had  been  covered  by  snow  during  the  winter),  or 
inspecting  territory  in  the  search  for  eggs.  The  inexperi- 
enced  men  were  employed  in  eutting  and  burning  under- 
growth  in  the  infested  woodland,  burning  over  ground, 
spraying  stone  walls  with  oil  and  putting  insect-lime  upon 
the  trees  to  prevent  the  young  caterpillars  from  climbing 
theni. 
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The  Spring  Inspection. 
There  were  in  the  infested  région  considérable  wooded 
tracts  of  land  which  for  lack  of  money  had  not  been  in- 
spected  for  the  eggs  of  the  gypsy  moth  for  two  or  three 
years.  In  April  and  early  May  the  examination  of  thèse 
wooded  tracts  was  continued  until  hatching  time.  This  was 
done  to  discover  any  new  colonies,  if  such  existed,  and  to 
prevent  their  increase  and  spread  by  destroying  them  in  the 
egg.  A  large  tract  in  the  Lynn  woods  was  gone  over  in 
this  way,  while  much  work  of  the  sanie  kind  was  done  in 
Swampscott,  Salem,  Wakefield,  Melrose,  Malden  and  towna 
in  the  Mystic  valley.  Small  colonies  were  discovered 
hère  and  there,  and  everything  was  done  to  insure  their 
extermination. 

Spraying. 

The  trees  in  the  central  colonies  having  been  well  cleared 
of  moth  eggs,  there  were  still  many  eggs  left  on  the  groond 
which  were  not  destroyed,  owing  to  the  impossibility  of 
burning  over  this  ground  before  hatching  time.  There  was 
really  no  available  method  except  burning  which  would  stop 
the  young  caterpillars  from  climbing  the  trees  and  again  re- 
infesting  large  tracts  of  woods,  the  trees  in  which  had  been 
cleared  in  the  fall  and  winter  at  great  expense.  It  was  too 
wet  in  May  to  do  much  effective  burning.  Still,  it  was 
hoped  that  spraying  would  check  attacks  on  the  foliage. 
This  was  the  only  wholesale  method  that  could  be  used  un- 
til the  middle  of  June,  when  the  caterpillars  began  to  clus- 
ter  under  the  burlaps.  Spraying  was  begun  in  the  Medford 
woods  and  was  continued  for  more  than  a  month,  whenever 
rain  ceased  to  fall  long  enough  to  allow  the  foliage  to  dry. 
Wherever  spraying  with  arsenate  of  lead  could  be  done  in 
dry  weather  it  was  very  successful,  destroying  nearly  ail 
the  caterpillars  on  low  foliage  and  a  large  proportion  of 
those  on  the  tall  trees. 

Extensive  préparations  had  been  made  for  spraying  — 
nozzles,  hose,  couplings,  pumps  and  tanks  having  been  in- 
vented  in  the  preceding  two  years,  and  constructed  in  the 
machine  shop  at  Malden  especially  for  use  in  this  work  ; 
but  the  almost  continuons  rainy  weather  prevented  the  fiill 
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employment  of  thèse  devices,  and  did  not  permit  of  the 
actual  use  of  ail  the  insecticide  purchased.  The  spraying 
machine,  whîch,  after  three  years  experiment  and  improve- 
ment  has  been  finally  perfected  and  adopted  in  this  work,  is 
shown  in  the  accompanying  illustration.  A  detailed  de- 
scription of  this  machine  and  its  appurtenances,  together 
with  cuts  of  the  various  novel  devices  connected  with  it, 
appears  in  the  Appendix. 

BURLAPPING. 

The  work  of  the  earlier  part  of  the  season  having  par- 
tially  failed  of  its  object  on  account  of  législative  delay  and 
bad  weather,  it  became  necessary  now  to  strain  every  nerve 
to  prevent  damage  by  the  hordes  of  caterpillars  which  had 
hatched  and  ascended  the  trees.  A  larger  amount  of  burlap 
was  purchased  than  ever  before,  —  about  54  baies,  or  235,- 
602  yards,  —  and  1,845,045  trees,  included  in  nearly  every 
colony  in  the  infested  région,  were  burlapped.  In  those 
towns  which  were  believed  to  be  most  in  danger  from  the 
distribution  of  the  caterpillars  from  the  central  towns, 
nearly  if  not  quite  ail  the  trees  were  burlapped.  The 
results  of  the  work  of  the  past  few  years  hâve  fumished 
conclusive  évidence  that  the  work  of  burlappîng  for  cater- 
pillars, especially  in  forested  lands,  is  by  far  the  most 
effectuai  of  any  method  yet  devised  for  destroying  the 
gypsy  moth.  Ail  the  work  of  cutting  undergrowth,  trim- 
ming,  cutting  and  scraping  trees,  clearing  uprubbish  and 
much  of  that  of  buming  over  the  ground  contributes  to  one 
end,  —  that  of  the  final  destruction  of  the  last  gypsy  moth 
Caterpillar  under  the  burlap.  In  the  woods  the  main  advan- 
tage  of  egg-killing  in  the  fall  and  winter  is  to  prevent  the 
spread  of  the  moth  by  greatly  reducing  the  number  ot 
potential  caterpillars  which  otherwise  would  hatch  in  the 
foUowing  spring.  But  it  is  the  burlapping  which  has  to  be 
mainly  depended  upon  to  compass  the  destruction  of  the 
caterpillars  which  hatch  from  egg-clusters  not  destroyed 
during  the  cleaning,  and  to  prevent  the  laying  of  more  eggs 
the  ensuing  fall.  To  facilitate  this  work  of  burlapping, 
several  implements  hâve  been  devised.  Burlap  is  bought 
by  the  baie  and  has  to  be  eut  into  strips  about  a  foot  in 
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wîdth.  In  the  early  years  of  the  work,  when  compara- 
tively  little  burlap  was  used,  the  cutting  was  done  by  hand, 
by  dividing  bundles  of  barlap  wîth  a  sharp  knife.  This  was 
a  laborîous  and  tedious  task,  and  occupied  the  time  of 
several  men  for  many  days.  Experiment  suggested  the 
substitution  of  a  hay  knife  in  place  of  the  ordinary  butcher 
knife,  and  this  greatly  facilitated  the  cutting,  saving  con- 
sidérable time.  A  large  knife  with  a  corrugated  edge, 
which  runs  back  and  forth  like  a  cross-cut  saw,  was  then 
invented  and  attached  to  power  by  my  assistant,  Mr.  E.  C. 
Ware.  This  does  the  work  of  many  men,  and  requires 
comparatively  little  attendance.  The  machine  with  a 
bundle  of  burlap  in  place  for  cutting  is  shown  in  the  accom- 
panying  illustration. 

When  putting  burlaps  on  the  trees,  it  was  found  that  the 
work  was  facilitated  by  making  a  hard  roll  of  burlap,  which 
was  suspended  by  a  string  from  the  shoulder  of  the  work- 
man,  being  later  unrolled,  passed  around  a  tree  and  eut  as 
desired.  Each  man  on  receiving  his  strip  of  burlap  would 
roll  it  up,  pass  a  string  through  it  and  suspend  it  from  his 
shoulder.  This  took  the  time  of  the  men  employed  in 
putting  on  burlap.  This  delay  bas  been  done  away  with  by 
the  invention  of  a  simple  machine,  which  is  shown  on  Plate 
V.  By  the  use  of  this  machine  one  man  roUs  ail  the  burlap 
that  is  required. 

Much  time  from  the  latter  part  of  April  until  well  into 
June  was  occupied  in  putting  the  burlap  on  the  trees.  As 
soon  as  this  work  was  done  it  was  time  to  begm  killing  the 
caterpillars  which  had  gathered  beneath  the  burlaps.  At 
that  date  nearly  every  man  employed  by  the  Board  on  the 
gypsy  moth  work  was  engaged  somewhere  in  killing  cater- 
pillars. But  the  greater  part  of  thèse  caterpillars  were 
killed  in  Malden  and  Medford,  and  in  places  where  the 
ground  would  bave  been  burned  over  in  the  spring  had  the 
appropriation  been  made  earlier.  In  thèse  cases  the  cater- 
pillars appeared  in  countless  numbers.  No  attempt  what- 
ever  was  made  to  count  them.  Men  were  taken  from  the 
outer  towns,  from  the  storehouse  and  office  to  assist  in 
killing  caterpillars  ;  and  even  then  for  a  time  the  swarming 
insects   seemed  to  gain,  in  spite  of  the  slaughter.     In  a 
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week  or  two,  however,  the  labor  of  over  300  men  began  to 
tell,  and  the  number  of  caterpillars  decreased  so  rapidly 
that  comparatively  few  were  left  to  pupate.  The  killing  of 
the  pupœ  and  moths  was  continued,  until  at  the  end  of  the 
season  the  egg-clusters  were  rare,  as  compared  with  those 
found  in  the  same  localities  in  the  winter  of  1897-98. 


OlL   BURNING. 

There  were  some  infested  localities  overgrown  with  under- 
bmsh  which  could  not  be  sprayed  or  otherwise  treated  early 
in  the  season,  where  the  caterpillars  later  appeared  in 
swarms.  In  some  of  thèse  places  the  standing  brush,  on 
the  appearance  of  the  caterpillars,  was  bumed  by  the  use  of 
the  cyclone  bumer  ;  in  other  places  the  undergrowth  was 
eut  down  and  fire  was  run  over  the  ground.  Where  either 
of  thèse  methods  were  pursued,  most  of  the  caterpillars 
were  immediately  destroyed  by  the  fire,  and  the  few  that 
escaped  were  driven  to  the  burlaps  on  the  trees  and  killed 
there.  Most  of  this  buming  was  done  in  Malden  and  Med- 
ford.  In  other  infested  localities,  where  the  undergrowth 
could  not  be  eut  in  season,  the  trees  were  burlapped  and 
most  of  the  caterpillars  upon  them  were  taken  under  the 
burlaps.  Many  of  the  survivors,  however,  retired  to  pupate 
in  the  undergrowth,  dead  leaves  or  rubbish  upon  the  ground. 
On  thèse  pupœ  the  cyclone  bumer  was  used  with  deadly 
effect.  In  those  large  tracts  of  woodland  in  Malden  and 
Medford  which  would  hâve  been  bumed  over  in  the  spring, 
had  the  appropriation  been  granted  in  season,  buming  was 
begun  in  July  and  continued  through  August  and  Septem- 
ber,  until  the  entire  tracts  were  bumed  over.  This  buming, 
while  extremely  effective  upon  the  pupœ  of  the  gypsy  moth, 
is  also  effective  in  destroying  the  eggs  ;  and,  as  it  was  impos- 
sible to  finish  the  work  duringthe  short  season  of  pupation, 
it  was  continued  after  the  eggs  were  laid.  The  intense 
flame  of  the  cyclone  bumer  destroys  dead  leaves,  sticks 
and  the  like  on  the  ground,  and  the  eggs  of  the  moth  which 
are  deposited  on  or  among  thèse  and  other  objects.  The 
great  amount  of  this  kind  of  buming  to  be  done  made  it 
necessary  to  produce  a  machine  which  would  burn  over  a 
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larger  tract  of  territory  than  could  be  reached  from  on« 
pump  by  the  cyclone  bumer.  For  this  purpose  a  large 
spraying  tank,  holding  one  hundred  gallons  of  oil  and  sup- 
plied  with  a  powerftil  pump,  was  uaed  as  a  réceptacle.  This 
was  attached  to  a  long  line  of  iron  piping  for  a  conductor  of 
oil  ;  to  this  piping  lines  of  hose  were  coupled,  at  intervais. 
To  each  line  of  hose  was  attached  an  iron  pôle  or  nozzle, 
similar  to  that  used  on  the  cyclone  bumer.  By  this  device 
one  man  could  pump  oil  in  sufficient  quantity  to  supply  six 
bumers,  which  would  cover  ail  the  territory  for  several  rods 
from  the  tank.  By  means  of  the  flexible  hose  a  large  strip 
of  ground  could  be  bumed  over,  when  the  tank  and  piping 
could  be  moved  forward  and  the  opération  repeated. 
Where  the  ground  was  not  too  rough,  buming  over  large 
tracts  of  land  was  greatly  facilitated  by  this  improvement. 
This  manner  of  burning  is  illustrated  by  Plate  II.,  opposite 
page  30. 

Spraying  Stone  Walls  and  Stone  Heaps. 
It  has  been  noticed,  especially  in  the  woods,  that  stone 
walls,  ledges  and  stone  heaps  form  the  centres  upon  which 
the  gypsy  moth  swarms  and  from  which  it  spreads  to  the  sur- 
rounding  country.  There  are  several  reasons  for  this  :  (1) 
Stone  walls  are  often  flanked  or  overgrown  with  infested 
shrubbery,  and  the  caterpillars,  finding  no  adéquate  hiding- 
place  within  this  growth,  retire  to  the  walls  for  refage  in 
the  daytime.  There  they  are  protected  in  a  measure  fix)m 
some  of  their  natural  enemies,  and  there  later  the  moths 
lay  their  eggs,  which  are  also  more  protected  than  in  some 
other  situations.  (2)  Where  trees  grow  beside  stone  walls, 
as  happens  in  woodlands,  the  larvœ,  finding  better  protec- 
tion in  the  wall  than  on  the  trees,  retire  to  it,  as  in  the 
preceding  case.  (3)  In  heavily  infested  woodlands  the 
moths  at  times  lay  their  eggs  on  leaves  attached  to  the  trees, 
oftener  upon  dead  leaves  on  the  ground.  The  autumn  gales 
drive  thèse  leaves  along  until  they  catch  on  ledges,  stone 
heaps  or  walls,  where  many  of  them  remain  until  the  eggs 
hatch.  If  the  moths  are  left  to  themselves,  therefore,  each 
spring  sees  an  increased  brood  issuing  from  thèse  stony  shel- 
ters.    The  economical  treatment  of  eggs  in  walls,  ledges  and 


Digitized  by 


Google 


1899.]  HOUSE  — No.  200.  37 

atone  heaps  présents  one  of  the  greatest  difficulties  to  be  en- 
coantered  in  the  extermination  of  the  gypsy  moth.  The  best 
method  yet  found  for  destroying  the  eggs  in  such  places  is 
that  of  spray Ing  the  stones  with  fuel  oil.  K  this  work  be 
properly  done  at  a  season  when  the  weather  is  not  too  cold, 
the  oil  spreads  rapidly  among  the  stones,  penetrating  the 
egg-clusters  and  destroying  the  life  within  the  eggs.  To 
treat  thoroughly  walls  and  ledges  in  this  manner,  it  is 
necessary  first  to  bum  away  with  a  cyclone  bumer  the 
leaves  around  and  among  the  stones,  then  spray  the  stones 
oompletely  with  the  same  machine.  When  carefaUy  done 
this  is  the  least  expensive  and  most  effective  means  known 
to-day  of  destroying  the  eggs  in  such  hiding-places.  This 
spraying  was  begun  in  July  and  continued  until  well  into 
October.  The  greater  part  of  it  was  done  in  Malden,  Med- 
ford  and  other  towns  in  the  Mystic  valley.  Although 
several  miles  of  stone  walls  and  also  many  stone  heaps  and 
ledges  were  sprayed  in  this  manner,  tho  work  was  unfinished 
when  the  frost  came.  As  it  cannot  be  done  to  advantage  in 
cold  weather,  it  should  be  finished  in  the  warmer  days  of 
March  and  April,  1899,  before  the  eggs  hatch. 


The  Fall  Inspection. 

When  the  moths  had  laid  their  eggs,  an  inspection  of  ail 
the  burlapped  trees  was  begun.  Not  only  were  the  burlaps 
looked  over  and  the  eggs  of  the  moth  found  beneath  them 
destroyed,  but  the  trees  themselves  were  given  a  quick 
examination,  and  ail  the  eggs  in  sigbt  were  killed  with  créo- 
sote. The  most  expert  men  were  then  employed  in  con- 
tinuing  the  inspection  (which  had  been  ended  only  by  the 
hatching  of  the  eggs  in  the  spring)  of  those  towns  which 
had  not  been  examined  entirely  for  two  or  three  years. 
Fifteen  towns,  including  most  of  those  worst  infested,  were 
inspected  during  the  summer  or  fall,  partly  in  the  burlap- 
ping  season  and  partly  during  the  search  for  eggs  after  the 
leaves  had  fallen  from  the  trees.  In  some  of  thèse  towns 
a  few  small  new  colonies  were  found,  but  in  most  cases 
they  were  found  in  season  to  prevent  any  wide  distribution 
from   them.     While   the   inspection  was  going  on,  those 
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members  of  the  force  who  were  not  expert  at  thîs  work 
were  employed  in  cutting  decayîng  trees  and  underbrush, 
or  destroyîng  the  eggs  of  the  moth  in  the  worst-infested 
localities.  Large  tracts  of  woodland  in  Medford,  Malden, 
Winchester,  Saugus  and  other  towns  were  cleared  by  the 
brush  cutters  of  the  abnormal  sprout  growth  due  to  the 
wet  season,  and  were  put  in  good  condition  for  the  work  of 
1899. 

Much  of  the  critical  examination  of  the  towns  of  the  în- 
fested  région  is  still  undone,  on  account  of  the  delay  in 
making  the  appropriations.  This  sort  of  work  requires  the 
services  of  expert  men.  The  number  of  this  class  to  be 
obtained  is  comparatively  small.  For  this  reason  the  time 
lost  in  the  spring  could  not  be  made  up  in  the  latter  part  of 
the  year.  But, .if  a  sufficient  appropriation  can  be  made  very 
early  in  1899,  thereby  preventing  delay  and  the  loss  of  ex- 
perienced  men,  this  work  can  probably  be  completed  before 
the  eggs  hatch.  The  men  engaged  in  killing  eggs  in  the 
worst-infested  localities  found  very  few  where,  in  the  spring, 
they  had  destroyed  them  by  thousands.  Still,  many  egg- 
clusters  were  found  scattered  through  the  woods  in  Malden, 
Medford  and  Melrose.  Much  work  has  been  done  there, 
but  much  remains  to  be  done  before  the  eggs  hatch  in  the 
spring.  It  became  évident  during  the  season  that,  to  secure 
the  exteimination  of  the  moth  in  thèse  woodlands  of  the 
central  towns,  a  great  amount  of  work  would  hâve  to  be 
done  in  1899.  Most  of  this  woodland  is  of  such  value  that 
the  trees  growing  upon  it  cannot  be  eut,  except  such  as  may 
be  removed  where  a  judicious  thinning  is  required.  Thèse 
trees,  therefore,  must  be  reckoned  as  an  annual  expense,  for 
they  must  be  burlapped,  climbed  ahd  otherwise  treated,  until 
the  moth  is  exterminated  from  thèse  woods.  For  this  reason 
it  became  necessary  to  reduce  the  number  of  trees  in  the 
infested  woodlands  of  the  outer  towns,  so  that  in  1899  they 
would  require  so  little  attention  that  the  greater  part  of  the 
force  could  be  concentrated  in  the  woodlands  of  the  centre. 
A  gang  of  wood-choppers  was  organized  and  put  at  work 
cutting  underbrush  and  thinning  out  the  woodland  in  the 
central  towns,  until  the  great  snow  storm  of  November  26 
made  thorough  work  of  this  sort  impossible.     Thèse  men 
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were  then  ti^ansferred  to  the  woodland  colonies  in  the  outer 
towns  along  the  Mystic  valley.  There  much  eutting  was 
done.  Comparatively  little  work  will  therefore  be  reqaired 
in  this  région  another  year.  In  most  cases  the  woods  in  the 
outer  towns  are  maintained  by  their  owners  merely  for  the 
value  of  the  trees  as  cord  wood.  This  wood  is  periodically 
eut  by  the  owners  for  their  own:  profit.  Where  this  is  the 
case,  it  is  economy  for  the  Board  to  eut  it  a  few  years 
sooner  than  it  would  otherwise  be  eut,  as  the  expense  of 
inspecting  and  caring  for  the  trees  for  three  or  four  years 
would  be  much  greater  than  that  of  eutting  off  the  wood. 


EXAMINATION   OF   EXTRALIMITAL   ToWNS. 

Several  expert  men  were  detailed  to  make  an  exanainatiou 
during  June  and  July  of  towns  outside  the  infested  région. 
At  that  season,  when  the  moth?  swarraing  in  numbers  in  a 
spot  hâve  reached  the  height  of  their  destructiveness,  their 
injury  to  the  folîage  may  be  observed  readily  from  the  hill- 
tops  or  from  any  point  of  vantage.  Men  supplied  with 
powerful  glasses  examined  the  territory  within  a  wide  arc 
about  the  infested  région.  No  indication  of  the  moth  was 
found,  however,  except  in  Manchester.  The  condition  of 
this  town  is  treated  of  on  page  49.  In  pursuance  of  a  plan 
suggested  by  Dr.  L.  O.  Howard,  entomologist  to  the  United 
States  Department  of  Agriculture,  in  his  report  on  the  gypsy 
moth,  made  to  Congress  in  January,  1898,  a  bulletin,  de- 
scriptive of  the  gypsy  moth  and  illustrative  of  its  ravages, 
bas  been  prepared  and  is  being  distributed  under  my  direc- 
tion.  It  is  intended  to  distribute  this  bulletin  from  house 
to  house  in  ail  the  towns  adjacent  to  the  infested  région. 
Distributers  are  to  call  particular  attention  to  the  danger 
which  would  threaten  végétation  should  the  pest  obtain  a 
foothold  beyond  the  known  infested  région.  They  are  also 
to  make  such  examination  for  the  moth  as  can  be  made  while 
they  are  engaged  in  the  distribution  of  the  bulletins,  and 
to  investigate  any  case  of  supposed  gypsy  moth  infestation 
of  which  they  may  hear.  It  is  expected  and  believed  that, 
if  any  large  colonies  of  the  gypsy  moth  now  exist  outside 
the  région  known  to  be  infested,  they  will  be  discovered  by 
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the  kind  of  work  outlined  above.  It  is  désirable  to  begin 
to  maintain  a  thoroughly  organized,  carefiil  examination  of 
thèse  outer  towns,  so  that,  if  any  small  colonies  exist,  they 
may  be  discovered  and  destroyed.  No  systematic  work  of 
this  kind  was  attempted  in  1898,  because  of  the  enomious 
amount  of  work  to  be  done  in  the  central  infested  towns. 


SUMMARY   OF   YeAR'S    WoKK. 

In  making  this  summary  there  can  be  given  only  the  fig- 
ures which  represent  such  proportion  of  the  year's  work  as 
can  be  tabulated  accurately.  The  figures  gîvîng  the  num- 
ber  of  the  difierent  forms  of  the  moth  found  which  appeared 
in  the  tablés  of  the  reports  previous  to  that  of  1898  were 
taken  annually  at  considérable  trouble  and  expense.  They 
hâve  beSn  omitted  in  this  and  the  previous  annual  report,  as 
it  has  been  decided  to  save  the  time  and  labor  necessary  to 
keep  through  the  y  car  the  aocurate  accounts  requîred  to  make 
up  the  summary.  The  reason  for  this  omission  was  ex- 
plained  in  fiiU  on  page  25  of  my  report  of  January,  1898. 
The  trees  were  eut  mainly  on  about  2,000  acres  of  land  on 
which  the  bmsh  was  eut  and  burned.  The  acreage  given 
as  eut  over  (2,933  acres)  may  give  a  wrong  impression; 
for,  although  this  number  of  acres  was  actually  eut  over 
either  in  the  spring  or  fall,  this  acreage  included  nearly 
1,000  acres  on  which  the  sprouts  were  eut  early  in  the 
spring  and  again  late  in  the  fall. 


Work  Done, 

Trees  inspected,      .        .        .        .     ' 12,514,240 

Trees  banded  with  insect-lime, 4,752 

Trees  burlapped, 1345,045 

Trees  sprayed, 23,440 

Trees  eut, 376,468 

Trees  trimmed, 176,629 

Trees  scraped, 1,529 

Trees  in  which  holes  were  covered, 2,855 

Buildings  inspected, 10,107 

Buildings  infested, 801 

Fences  inspected  (rods), 55,909 

Fences  infested  (rods),  .        • 818 

Stone  walls  inspected  (rods),        .....•.-  11,029 
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Stone  walls  infested  with  eggs  (rods), 540 

Stone  walls  bunied  (rods), 1^05 

Stone  walls  sprayed  (rods), 2,487 

Brash  eut  and  bomed  over  (acres), 2,933 

Ground  bumed  oyer  with  oil  (acres) 173 

Oround  bumed  over  without  oil  (acres),      ....  271 

(ironnd  sprayed  with  oil  (acres), 4 


Numher  of  Employées  in  1S98, 


Jan.  1-Jan.  8, 

.     159 

July  4-July  9, 

.    333 

Jan.  10- Jan.  15,     . 

.     164 

July  11-July  16,    . 

.    332 

Jan.  17- Jan.  22,     . 

.     184 

July  18- July  23,    . 

.    348 

Jan.  24-Jan.  29,     . 

.    204 

July  25-July  30,    . 

.    349 

Jan.  31-Feb.  5, 

.      30 

Aug.  1-Aug.  6, 

.    345 

Feb.  7-Feb.  12,       . 

.    166 

Aug  8 -Aug.  13,     . 

.    334 

Feb.  14  Feb.  19,     . 

.     203 

Aug.  15-Aug.  20,  . 

.    335 

Feb.  21-Feb.  26,     . 

.     198 

Aug.  22-Aug.  27,  . 

.    315 

Feb.  28  Maich  5,  . 

.    206 

Aug.  29-^pt.  3,     . 

.    317 

March  7-Mareh  12, 

.    204 

Sept.  5 -Sept.  10,    . 

.    283 

March  14-March  19, 

.    100 

Sept.  12-Sept  17,  . 

.    290 

March  21 -March  26, 

6 

Sept.  19-Sept  24,  . 

.    288 

March  28-April2,. 

.      56 

Sept26-Octl, 

.    286 

April  4-April  9,     . 

.    206 

Oct3-Oct8,. 

.    266 

April  11  April  16,. 

.    269 

Oct  10  Cet.  15,      . 

.    267 

April  18  April  23,. 

.     322 

Oct.  17-Oct.  22,      . 

.    261 

April  25-April  30,. 

.    341 

Oct.  24  Oct.  29,      . 

.    263 

May  2-May  7, 

.    838 

Oct31Nov.  5,       . 

.    265 

May  9-May  14,      . 

.    363 

Nov.  7-Nov.  12,     . 

.    274 

May  16  May  21,     . 

.    361 

NoT.  14  Nov.  19,   . 

.    318 

May23-May28,     . 

.    359 

Nov.  21  Nov.  26,   . 

.    348 

May30  Jnne4,     . 

.     355 

Nov.  28-Dec.  3,      . 

.    289 

June  6-June  11,     . 

.    357 

Dec.  5-Dec.  10,      . 

.     415 

June  13-June  18,  . 

.    354 

Dec.  12-Dec.  17,    . 

.     524 

June  20-June  25,  . 

.    356 

Dec.  19-Dec.  24,     . 

.    431 

June  27-July  2,     . 

.     344 

Dec.  26-Dec.  29,     . 

.    423 

The  figures  gîven  above  do  not  represent  the  fiill  number 
of  employées,  but  give  only  those  actually  at  work  each 
week.  The  force  reached  its  maximum  of  524  men  in  De- 
cember,  when  a  large  number  of  extra  men  were  hired  on 
the  brown-tail  moth  work.  As  the  act  setting  aside  $10,- 
000  for  this  purpose  went  into  effect  too  late  for  it  to  be  of 
any  service  in  the  spring,  the  money  was  left  in  the  treas- 
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ury  until  December,  when,  the  leaves  having  fallen  from  the 
trees,  the  webs  of  the  brown-tail  moth  could  be  most  readîly 
seen  and  destroyed. 

False  Alarms. 

The  noD-infested  towns  which  hâve  been  visited  because 
of  complaints  received  are  :  — 


Cottage  City,  Mass. 
Concord,  Mass. 
Ëdgartown,  Mass. 
GrotoQ,  Mass. 


Hopkinton,  Mass.  Falmonth,  Mass. 

Hndson,  Mass.  Wilmington,  Mass. 


Quincy,  Mass. 
Topsôeld,  Mass. 


Wallingford,  N.  H. 


No  gypsy  moths  were  found  in  any  of  thèse  towns. 

Présent  Condition  of  the  Infested  Région. 

The  appropriation  made  available  for  use  agaînst  the 
gypsy  moth  in  1898  being  nearly  the  fiill  sum  recommended 
by  the  Board,  it  was  possible  to  go  over  a  greater  part  of 
the  infested  terrîtory  than  in  any  previous  year  ;  therefore 
a  more  accurate  report  in  détail  of  the  condition  of  the  in- 
fested région  at  the  end  of  the  season  can  be  given  than  in 
any  previous  year. 

In  seven  of  the  formerly  infested  outer  towns  no  gypsy 
moths  were  found  in  1898.  In  five  others,  from  one  to 
three  small  spots  only  were  found  infested,  and  in  thèse  no 
eggs  were  found  in  the  fall  inspection  ;  in  the  other  outer 
towns  comparatively  few  moths  were  found.  There  are  five 
towns,  which  may  be  termed  the  "  central  towns,"  that  are 
stiU  generally  infested  ;  but,  as  a  whole,  their  condition 
was  greatly  benefited  by  the  work  of  1898. 

The  gypsy  moth  was  found  last  year  in  one  town  outside, 
but  contiguous  to,  the  région  previously  known  to  be  in- 
fested. The  description  of  the  condition  of  this  town 
(Manchester)  is  given  in  îts  proper  place. 

The  condition  of  the  infested  woodlands,  the  handlîng  of 
which  has  been  regarded  as  the  most  serions  part  of  the 
problem  of  extermination,  is  now  much  better  than  at  any 
time  since  1893.     The  woods  of  the  Mystic  valley  are  no 
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longer  infested  to  any  serious  extent.  About  one  thousand 
acres  of  woodland  were  generally  infested  there  in  1896, 
portions  of  it  being  in  as  bad  condition  as  any where  in  the 
whole  infested  région.  In  the  Saugus  woods,  where  an- 
other  thousand  acres  were  infested  at  that  time,  the  moths 
are  now  becoming  very  scarce.  Even  in  the  Middlesex 
Feils  région  they  are  not  now  generally  numerous. 

Places  formerly  infested  in  which  no  Gypsy  Moths 
were  found  in  1898. 

The  gypsy  moth  was  not  found  in  1898  in  Beverly, 
Brigbton,  Dan  vers,  Charlestown,  Nahant,  Reading  and 
Waltham.  As  it  is  possible  that  straggling  caterpillars 
^ave  been  disseminated  to  some  of  thèse  places  from  the 
badly  infested  central  territory,  they  should  ail  be  examined 
in  1899  ;  and,  even  if  no  gypsy  moths  are  then  found  in 
them,  they  should  still  be  examined  occasionally  thereafler. 
Marblehead  cannot  be  included  in  this  list,  as  a  single 
caterpUlar  was  found  there  in  the  summer  of  1898. 

The  Outer  Towns. 

Under  this  heading  those  towns  are  mainly  considered 
which  lie  between  the  central  towns  of  the  infested  région 
and  its  border.  They  are  the  towns  which  are  now  believed 
to  be  little  infested,  their  condition  varying  from  that  of 
Marblehead,  in  which  only  one  Caterpillar  was  found  in 
1898,  to  that  of  Belmont,  where  numbers  were  found.  The 
condition  of  each  of  the  outer  towns  is  given  below  :  — 

Arliiigton. 

The  condition  of  Arlington  was  quite  accurately  deter- 
mined  by  the  examination  of  the  winter  of  1897-98  and  by 
the  work  of  the  summer  of  1898.  Nearly  if  not  quite  ail 
the  old  colonies  in  the  residential  part  of  the  town  appear 
to  be  exterminated.  The  woodland  colonies  hâve  been 
greatly  reduced,  and  are  now,  with  perhaps  one  or  two 
exceptions,  very  nearly  exterminated.  In  ail  the  woodland 
colonies  on  the  north  side  of  the  town  only  about  seventy 
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egg-clusters  were  taken  in  the  fall  of  1898.  In  two  wood- 
land  colonies  on  the  south  aide  of  the  town  near  Arlington 
Heights  quite  a  large  number  of  caterpillars  was  taken. 
Thèse  colonies  hâve  been  thoroughly  looked  after,  and 
should  be  in  excellent  condition  in  1899.  A  few  single 
caterpillars  were  picked  up  hère  and  there  under  the  burlap 
through  the  village  and  along  the  main  streets  and  avenues. 
Most  of  thèse  had  evidently  been  brought  in  from  Medford. 
Seven  men  were  able  to  do  ail  the  work  necessary  in  Arling- 
ton during  the  summer  of  1898,  where  from  a  dozen  to 
thirty  were  formerly  employed.  Considérable  cutting  away 
of  underbrush  is  necessary  in  some  of  the  infested  wood- 
land,  to  ensure  extermination  there;  otherwise,  little  re- 
mains to  be  donc  in  the  town  except  to  follow  up  by  bur- 
lapping  and  inspection  the  good  work  already  accomplished. 

Bélmont. 
Belmont  is  not  believed  to  be  now  anywhere  badly  in- 
fested ;  but  there  are  several  colonies  where  the  underbrush 
has  not  been  eut,  and  where  the  moths  are  believed  to  hâve 
spread.  Furthermore,  no  thorough  inspection  of  the  whole 
town,  including  the  woodland,  has  recently  taken  place. 
The  work  of  clearing  out  the  underbrush  in  infested  locali- 
ties  was  begun  în  November,  and  a  thorough  examination 
of  the  town  was  to  hâve  begun  about  December  1.  The 
snow  which  fell  in  the  great  storm  of  November  26  (much 
of  which  has  since  remaîned  on  the  ground)  has  prevented 
the  completion  of  this  work.  It  is  impossible,  therefore, 
to  give  an  accurate  report  of  the  condition  of  the  town  at 
this  time.  It  is  well  known  that  many  of  the  colonies  found 
in  the  early  years  of  the  work  hâve  been  exterminated,  as 
nothing  has  been  found  in  them  for  several  years.  AU  the 
known  colonies  were  burlapped  and  well  attended  through 
the  summer.  The  number  of  larvœ  found  in  1898  was 
probably  less  than  the  number  found  in  1897,  but  in  some 
cases  they  were  more  widely  scattered.  AU  the  colonies 
now  appear  in  good  condition.  It  is  now  necessary  to  clear 
up  the  underbrush  in  the  woodland,  eut  and  bum  brush 
along  stone  walls,  cover  the  holes  in  trees  in  infested  locaU- 
ties,  as  well  as  give  the  entire  town  a  thorough  inspection. 
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Boston. 
At  Orient  Heights,  East  Boston,  a  number  of  caterpillars 
were  taken  during  the  burlap  season.  Four  or  five  cater- 
pillars were  taken  by  burlaps  in  Dorchester  and  Roxbury. 
Elsewhere  in  the  city  nothing  was  found  except  in  South 
Boston,  which  was  gone  over  early  in  the  season,  and  only 
a  few  trees  found  infested.  Thèse  were  burlapped,  and  a 
few  caterpillars  taken  during  the  summer.  AU  the  known 
colonies  in  Boston,  therefore,  are  well  accounted  for.  But 
the  whole  city  should  hâve  a  thorough  inspection,  as  it 
is  quite  probable  that,  from  its  neamess  to  the  infested 
centres  and  the  vast  amount  of  travel  and  traffic  to  and  fro, 
the  moth  may  hâve  obtained  a  new  foothold  somewhere 
within  the  city  limits. 

Brookline, 

Two  considérable  moth  colonies  were  found  in  Brookline 
in  1896.  Since  that  time  the  town  has  been  thoroughly  in- 
spected,  and  no  moths  hâve  been  found  except  within  the 
vicinity  of  thèse  two  localities.  The  Crafts  colony ,  situated 
near  the  Newton  line,  appears  to  hâve  been  exterminated. 
This  place  was  carefiilly  inspected  both  in  the  spring  and 
fall  of  1898,  and  a  much  larger  number  of  burlaps  put  on 
than  in  1897,  covering  a  larger  territory.  The  country  in 
the  vicinity  was  also  carefiilly  searched,  y  et  no  trace  of  the 
gypsy  moth  was  found. 

In  the  Schlesinger  colony,  situated  more  than  a  mile  from 
the  Crafts  colony,  and  on  the  southem  side  of  the  town,  a 
few  larvse  were  found  hère  and  there  in  1898,  both  on  the 
Schlesinger  and  adjoining  estâtes.  As  the  burlap  season 
advanced,  it  became  évident  that  in  the  search  for  eggs  at 
least  one  or  two  concealed  egg-clusters  must  hâve  been 
overlooked.  The  greatest  care  was  taken  to  rid  the  neîgh- 
borhood  of  the  gypsy  moth,  the  burlaps  being  tumed  every 
day,  and  the  most  carefiil  search  of  the  vicinity  made  in  the 
fall.  A  wide  circle  around  the  infested  spot  was  also  in- 
spected, but  no  trace  of  the  gypsy  moth  found.  It  is  hoped 
that  the  moth  has  now  been  entirely  exterminated  from  this 
locality,  but  it  should  be  carefuUy  watched,  and  the  whole 
town  should  hâve  another  inspection  as  soon  as  possible. 
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Burlington. 
Only  two  localities  were  known  to  be  infested  in  Burling- 
ton in  1897,  In  one  of  thèse  a  single  pupa  was  found  in 
1898,  in  the  other  a  few  caterpillars.  There  is  some  possi- 
bility  that  a  few  caterpillars  may  be  found  another  year, 
owing  to  the  neamess  of  a  Woburn  colony  to  the  Burling- 
ton line.  Every  effort,  however,  bas  been  made  there  to 
exterminate  the  moth.  A  large  tract  of  woodland  in 
northern  Burlington  should  be  inspected  in  the  near  future. 

Canitfi'idge. 
The  présent  condition  of  Cambridge  is  excellent,  most  of 
its  territory  having  been  inspected  within  the  y  car.  Very 
little  new  infestation  was  found,  with  the  exception  of  single 
caterpillars  picked  up  hère  and  there  under  the  burlaps,  or 
an  occasional  lone  egg-cluster.  An  effort  was  made  in  1898 
to  put  Cambridge  in  the  best  possible  condition  as  regards 
the  gypsy  moth.  It  was  intended  in  the  fall  inspection  to 
clear  of  eggs  every  known  infested  colony,  but  this  work 
was  interrupted  by  the  great  snow  storm  of  November  26, 
It  is  hoped  that  this  work  can  be  finished  during  the  wînter. 
The  only  région  in  Cambridge  in  which  the  gypsy  moth  was 
found  in  1898  in  any  numbers  lies  between  Harvard  Square 
and  Mt.  Aubum  Cemetery  on  the  one  side  and  Fresh  Pond 
and  Massachusetts  Avenue  on  the  other,  There  are  in  this 
part  of  the  city  many  trees  and  much  shrubbery,  highly 
valued  by  the  owners,  and  requiring  most  carefiil  treatment 
for  the  eradication  of  the  moth.  The  only  considérable 
colony  found  in  the  city  in  1897  appears  to  hâve  been  prac- 
tically  wiped  out  by  the  work  of  that  year.  It  now  remains 
to  inapect  that  portion  of  Cambridge  which  was  not  in- 
spected last  year,  and  to  destroy  the  remains  of  the  colonies 
where  the  moth  still  lingers.  Nearly  ail  the  old  colonies 
where  the  moths  were  so  numerous  in  the  early  years  of  the 
work  hâve  been  exterminated.  Each  year  the  moths  are 
accidentally  brought  in  from  other  towns  to  the  section 
around  Harvard  Square,  and  about  Commencement  time 
two  or  three  caterpUlars  or  pupee  are  picked  up  under  the 
burlap  on  the  collège  grounds.     This  can  only  be  prevented 
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by  the  destruction  of  the  moth  in  Medford  and  other  cen- 
tral towns.  Cambridge  may  now  be  considered  as  one  of 
the  outer  towns  of  the  infested  région,  in  which  the  exter- 
mination of  the  moth  is  well  under  way.  But  considérable 
work  will  be  required  hère  for  several  years. 

CJidsea. 

The  older  colonies  in  Chelsea  appear  to  hâve  been  exter- 
minated.  No  new  colonies  of  any  size  were  found  during, 
1898,  yet  a  number  of  caterpillars  were  taken  hère  and 
there  under  the  burlaps.  Thèse  caterpillars  were  evîdently 
brought  in  from  Malden  and  Everett,  where  they  were  very 
numerous  in  some  localities  for  about  a  month  durîng  the 
summer.  If  this  reinfestation  can  be  prevented  by  the  de- 
struction of  the  moth  in  the  central  towns,  Chelsea  can  be 
readily  freed  from  the  gypsy  moth  in  a  few  years.  As  the 
city  was  thoroughly  burlapped  and  the  trees  examined  when 
the  burlaps  were  removed,  and  as  this  has  been  donc  for 
two  years  in  succession,  it  will  hardly  need  a  further  ex- 
amination,  but  should  be  burlapped  agaîn  in  1899. 

Lexington. 

The  good  condition  of  Lexington,  as  shown  in  the  last 
report,  has  been  continued  and  improved.  There  appears 
now  to  be  no  serions  gypsy  moth  infestation  in  the  town. 
The  number  of  caterpillars  taken  under  the  burlaps  in  1898 
was  insignificant,  except  in  woodland  in  the  south-eastem 
corner  of  the  town,  which  was  formerly  as  badly  infested  as 
any  in  the  gypsy  moth  région.  The  moths  hâve  been  greatly 
reduced  hère  from  year  to  year.  Some  of  the  colonies  hâve 
been  entirely  exterminated  and  others  are  now  on  the  verge 
of  extermination.  For  instance,  in  one  colony  in  which 
1,962  larvœ  were  taken  under  burlap  in  1897,  only  353  were 
taken  in  1898.  In  another,  where  57,444  caterpillars  were 
taken  in  1897,  only  8,386  caterpillars  were  taken  in  1898. 
The  présent  policy  of  thinning  ont  the  trees  in  thèse  wood- 
land colonies  will  greatly  assist  in  extermination,  as  well  as 
reduce  the  amount  of  work  necessary  to  secure  it.  A  thor- 
ough  search  of  the  entire  town  is  now  in  progress.     In  this 
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search  a  few  egg-clusters  hâve  been  discovered  in  the  woods, 
but  no  large  colony  is  believed  to  exîst  anywhere  within  the 
town  limita. 

Lincoln. 

A  full  account  of  the  finding  of  a  badly  infested  loeality 
in  Lincoln  was  given  in  the  report  for  January,  1898. 
When  this  colony  was  found,  July  13,  1897,  about  half  an 
acre  of  woodland  had  been  stripped  by  the  caterpillars,  and 
some  of  the  trees  were  already  dying  ;  over  an  acre  and  a 
half  more  of  grass,  shrubbery  and  other  plants  had  been 
strîpped  or  destroyed.  The  work  of  1897  so  reduced  the 
moths  at  this  point  that  comparatively  few  were  found  there 
in  1898  ;  but  eggs  were  found  scattered  to  a  distance  of  half 
a  mile  from  this  centre.  Furiher  examination  in  the  spring 
and  summer  of  1898  showed  that  the  motns  had  been 
scattered  chiefly  during  1896  and  1897  over  about  a  thou- 
sand  acres,  mostly  woodland.  As  this  distribution  had 
been  récent,  the  moths  were  not  numerous  anywhere  ex- 
cepting  in  the  immédiate  vicinity  of  the  colony  found  in 
1897.  Hère  they  were  found  in  1898  in  numbers  along  the 
stone  walls  and  through  the  woods.  The  walls  were  treated 
in  the  following  manner.  The  brush  along  one  side  of  a 
wall  was  bumed,  thus  destroying  most  of  the  caterpillars 
on  that  side  and  driving  the  rest  to  the  other  side  of  the 
wall,  and  the  next  day  the  brush  on  the  other  side  was 
burned.  In  the  woods  the  brush  was  eut  and  left  on  the 
ground,  then  a  fire  was  run  through  it,  and  ail  the  brush 
not  entirely  destroyed  by  the  fire  was  picked  up  and 
burned.  This  was  donc  at  a  time  when  the  caterpillars 
were  mainly  on  the  undergrowth.  This  killed  most  of 
them.  The  same  day  the  few  trees  injured  by  fire  were  eut 
down  and  the  other  trees  burlapped.  The  burlap  was  then 
folio wed  up,  with  the  resuit  that  most  of  the  caterpillars 
were  taken  under  the  burlaps  within  twenty-four  hours  afler 
burning.  In  some  places  where  the  caterpillars  were  most 
numerous  the  gi'ound  was  bumed  over  with  oil.  The  woods 
were  burlapped  in  ail  directions  from  the  central  colonies  to 
a  point  beyond  where  any  caterpillars  were  found.  More 
than  94,000  trees  were  inspected,  and  16,556  trees  were 
burlapped.     A  few  caterpillars  were  found  h«re  and  there 
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throughout  the  burlapped  area.  Thèse  burlaps  were  at- 
tended  wîth  the  utmost  care,  and  very  few  egg-clusters 
were  foond  in  the  fall.  As  a  few  had  been  found  in  1897  in 
Weston,  just  over  the  Lincoln  border  more  than  3,000  trees 
were  burlapped  in  that  town.  No  egg-clusters  were  found 
in  the  fall  inspection  in  Weston.  Only  one  egg-cluster  was 
found  on  the  trees  in  the  original  colony  in  Lincoln,  where 
hundreds  of  thousands  of  caterpillars  were  destroyed  by 
fire  the  year  previous.  It  is  intended  during  the  winter 
and  before  the  eggs  hatch  in  the  spring  to  take  out  ail  the 
rubbish  and  worthless  trees  in  the  infested  woodland  in 
Lincoln,  so  that  the  burlaps  may  be  doubly  effective  in 
1899.  A  part  of  this  work  has  already  been  donc.  If  the 
necessary  work  can  be  done  hère  in  1899,  the  gypsy  moth 
should  be  very  rare  in  Lincoln  at  the  end  of  that  year. 

Lynn. 

Very  few  gypsy  moths  were  found  in  the  city  of  Lynn  in 
1898.  Greater  care  than  ever  was  taken  with  the  work  in 
the  Lynn  woods.  Nearly  twice  as  many  burlaps  were  put 
on  in  thèse  woods  as  were  used  in  1897,  but  the  number  of 
caterpillars  found  was  very  much  less.  Considering  the 
neamess  of  Lynn  to  the  Saugus  woods,  it  will  be  wise  to 
inspect  thoroughly  at  an  early  day  the  whole  city,  including 
the  woods. 

LT/nnfiéld. 

As  ail  the  old  colonies  in  Lynnfield  found  prior  to  1893 
were  exterminated  several  years  since,  most  of  the  work 
done  hère  in  1898  was  confined  to  those  colonies  found  later 
in  the  woods.  In  thèse  the  moths  appear  to  be  nearly 
though  not  quite  exterminated.  It  is  now  time  to  give  the 
whole  town  another  thorough  inspection. 

Manchester. 
In  July,  1898,  notice  was  sent  to  the  director's  office  that 
the  gypsy  moth  was  doing  much  injury  in  Manchester. 
At  this  time  the  gypsy  caterpillars  had  already  stripped  the 
foliage  from  trees  in  an  orchard,  and  were  spreading  through 
a  strip  of  sait  marsh  to  the  woods  beyond,  eating  the  sait 


Digitized  by 


Google 


50  THE  GYPSY  MOTH.  [Jan. 

marsh  grass  as  they  went.  The  work  of  destruction  on  the 
trees  was  very  complète,  as  the  caterpillars  had  eaten  not 
only  the  leaves  but  the  mid-ribs,  stems  and  even  the  buds 
of  the  newly  formîng  foliage.  The  agents  of  the  Board 
were  soon  on  the  ground  attackîng  the  caterpillars  wiih  fire. 
The  ground  in  the  immédiate  vicinity  was  bumed  over.  A 
small  building  under  which  the  caterpillars  had  sought 
refuge  was  bumed,  and  the  swarm  was  stamped  out  at  once. 
Then  the  work  of  finding  the  scattered  caterpillars  was 
begun.  From  the  size  of  this  colony,  it  seems  plain  it  must 
hâve  been  established  in  Manchester  for  several  years,  and 
it  would  hâve  been  found  long  since  had  means  enough  been 
provided.  Its  présence  there  may  be  accounted  for  by 
the  fact  that  a  man  who  had  business  in  the  vicinity  lived 
in  the  infested  région,  and  had  continually  driven  back  and 
forth  for  years.  The  trees  in  the  near-by  village  were  bur- 
lapped,  as  well  as  those  in  the  neighboring  woods.  As  the 
inspection  of  the  town  progressed,  not  only  were  the  cater- 
pillars found  under  thèse  burlaps,  but  single  egg-clusters 
were  later  found  hère  and  there  in  the  estâtes  of  sommer 
résidents  along  the  shore.  As  delivery  wagons  were  accus- 
tomed  to  stand  near  the  infested  trees  before  our  work 
began  there,  and  as  it  was  noticed  that  many  caterpillars 
dropped  upon  such  wagons  and  were  even  carried  by  some 
of  them  into  the  estâtes  before  mentioned,  it  is  most  probar 
ble  that  the  distribution  of  the  gypsy  moth  in  Manchester 
was  mainly  brought  about  in  this  way.  The  destruction  of 
the  colony  should  prevent  further  dissémination  of  the  moth 
in  Manchester  or  near-by  towns,  but  the  entire  town  and  ail 
the  surrounding  région  should  hâve  now  a  thorough  inspec- 
tion.    This  inspection  bas  already  begun. 

Marhlehead, 
Only  one  gypsy  moth  caterpillar  was  found  in  Marble- 
head  in  1898,  and  that  one  at  the  only  locality  where  the 
moth  was  found  last  year.  If  by  a  clearance  of  the  central 
towns  the  moths  can  be  kept  from  spreading  again  into 
Marblehead,  it  will  need  only  an  occasional  inspection  to 
make  sure  that  no  seed  is  left. 
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Peabody. 
From  ail  or  nearly  ail  of  the  old  colonies  known  in  Pea- 
body  up  to  1898  the  motbs  appeçir  to  hâve  been  extermi- 
nated  ;  but,  as  the  town  as  a  whole  had  not  had  a  thorough 
inspection  for  nearly  three  yeara,  the  opportunity  was  taken 
in  1898  to  go  over  it.  This  inspection  was  in  progress  and 
the  greater  part  of  it  finished  when  it  was  stopped  by  the 
grçat  snow  storra  of  November  26.  In  1897  a  colony  of 
some  size  was  discovered  in  the  centre  of  the  town  ;  in  the 
summer  of  1898  another  was  discovered  near  the  Salem  line. 
The  inspection  of  the  fall  of  1898  revealed  the  fact  that 
single  caterpillars  had  been  distributed  widely  from  thèse 
two  colonies,  and  that  from  them  one  or  two  smaller  col- 
onies had  already  become  established.  The  colony  found  in 
1898  was  so  situated  that  the  infested  trees,  from  which  a 
great  number  of  larvœ  were  taken,  hung  over  a  lane  which 
was  much  travelled  by  delivery  teams  as  a  short  eut  from 
one  part  of  the  town  to  another.  Thèse  colonies  were  dis- 
covered just  in  time  to  prevent  reinfestation  of  the  whole 
région.  The  greatest  care  bas  been  taken  to  stamp  them 
out  ;  but  considérable  work  in  this  town  will  now  be  nec- 
essary  for  several  years.  Had  the  appropriations  been 
sufficient,  Peabody  would  hâve  been  thoroughly  examined 
two  years  ago.  Thèse  colonies  might  hâve  been  found,  and 
ail  the  spread  which  has  since  occuired  might  hâve  been 
prevented.  The  inspection  of  Peabody  should  be  finished 
as  soon  as  the  snow  is  gone. 

Révère, 
Nearly  every  tree  in  the  town  of  Révère  was  burlapped  in 
1898.  The  burlap  was  not  as  well  attended  to  in  Révère  as 
in  some  other  towns,  because  of  the  necessity  of  a  great 
amount  of  work  in  Malden  to  prevent  the  caterpillars  from 
scattering  into  towns  to  the  north.  A  few  caterpillars  were 
taken  hère  and  there  under  burlap,  but  the  principal  exami- 
natîon  of  the  bands  was  not  made  until  the  eggs  were  being 
laid  in  the  fall.  Single  egg-clusters  were  found  scattered 
hère  and  there,  most  of  them  having  been  deposited  by 
moths  which  had  developed  from  caterpillars  brought  into 
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the  town  during  the  summer  from  Malden  or  Everett.  The 
condition  of  the  town  continues  excellent,  though  not  much 
improved  over  that  of  last  year.  So  soon  as  the  moths  in 
Malden  and  Everett  are  .destroyed,  but  not  before,  Révère 
can  be  cleared  of  the  pest.  The  summer  travel  toward  the 
beach  may  be  expected  to  continue  carrying  moths  into  the 
town  so  long  as  there  are  many  in  Malden,  Medford  and 
Everett. 

Salem. 

A  thorough  inspection  of  the  entire  city  of  Salem,  which 
was  made  during  the  fall,  indicates  that  the  moths  were 
exterminated  from  the  residential  part  of  the  city  by  the 
work  of  1897.  Some  still  remain  in  the  partially  wooded 
tract,  known  as  the  Salem  Pastures,  which  are  kept  infested 
by  people  continually  driving  cattle  into  them  from  the 
direction  of  Lynn  and  Saugus.  The  fall  inspection  has 
shown  hère  and  there  a  few  egg-clusters  in  the  Pastures  ;  it 
has  also  shown  a  few  récent  clusters  scattered  singly  through 
the  centre  of  the  town.  Ail  the  conditions"  indicate  that 
thèse  hâve  been  distributed  by  travel  from  the  colonies  in 
Peabody  near  the  Salem  line.  Every  egg-cluster  found  has 
been  destroyed;  but  there  still  remains  work  to  be  done 
in  the  Pastures,  part  of  which  cannot  be  undertaken  until 
the  snow  has  disappeared. 

Some^*ville. 
The  condition  of  Somerville  still  remains  good.  A  very 
few  stray  larvce  hâve  been  found  in  some  of  the  Somerville 
colonies,  and  also  in  some  places  not  heretofore  known  to 
be  infested.  Most  of  thèse  were  probably  brought  in  from 
Medford  in  varions  ways  during  the  season.  For  instance, 
in  Tufts  Collège  grounds,  situated  on  the  Medford  and 
Somerville  line,  a  few  single  caterpillars  are  annually 
picked  up  under  the  burlaps  about  Commencement  time. 
In  a  search  made  during  the  spring  a  few  small  new  colo- 
nies were  found  before  the  eggs  hatched.  There  were 
only  two  localities  where  the  caterpillars  were  found  in 
numbers.  Thèse  were  carefuUy  treated,  and  very  few 
moths  hâve  been  found  there  since.  The  entire  city  was 
inspected  in  the  fall  of  1898,  and  ail  egg-clusters  found 
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were  destroyed.  There  will  be  little  difficulty  in  extermi- 
nating  the  gypsy  moth  from  Somerville  when  the  large 
colonies  in  Medford  hâve  been  exterminated,  but  so  long 
as  thèse  exîst,  Somerville  is  constantly  menaced  by  danger 
of  reinfestation. 

Stoneham. 

In  Stoneham  village  a  very  few  caterpillars  were  found 
in  the  summer  of  1898  in  some  of  the  old  infested  places. 
The  larger  part  were  stragglers  picked  up  by  the  use  of  the 
burlaps.  In  this  village  there  are  several  localities  where 
présent  or  former  employées  of  the  Metropolitan  Park  Com- 
mission live,  and  thèse  places  hâve  probably  become  in- 
fested by  the  hauling  of  infested  wood  from  the  park  to 
thèse  men's  homes.  Comparatively  few  larvœ  were  found 
hère.  More  were  found  on  the  streets  leading  from  the 
Middlesex  Fells  to  Stoneham  than  anywhere  else.  Ail 
signs  indicate  that  the  distribution  of  the  moths  from  the 
Middlesex  Fells  into  Stoneham  village  îs  nearly  at  an  end. 

Southern  Stoneham,  which  comprises  mainly  woodland 
of  the  Middlesex  Fells,  appears  to  be  in  much  better  con- 
dition than  last  year.  Much  of  this  woodland  was  bur- 
lapped.  In  a  few  colonies  no  moths  were  found,  and  in 
some  of  the  others  a  very  few  larvsB.  In  none  of  thèse 
colonies  were  as  many  taken  as  last  year,  although  the 
number  of  burlaps  put  on  was  greater.  Along  the  Med- 
ford line  the  caterpillars  were  found  coming  over  into  Stone- 
ham in  considérable  numbers,  but  the  work  of  the  summer 
of  1898  in  Medford  should  prevent  this  happening  another 
year. 

Swarnpsœtt. 
There  are  but  three  localities  in  Swampscott  in  which  any 
form  of  the  gypsy  moth  was  found  in  1898.  Nothing  was 
found  in  the  fall  inspection.  This  report  is  very  encourag- 
ing,  when  we  consider  that  Swampscott  contained  at  one 
time  more  gypsy  moths  than  any  other  town  in  the  infested 
région.  Considering  its  neamess  to  Lynn  and  Saugus,  it 
would  be  surprising  if  another  inspection  of  the  town  does 
not  reveal  some  infestation  ;  but  it  is  believed  that  no 
colony  of  any  size  can  now  exist  there. 
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Wakejield. 
It  was  stated  in  my  last  annual  report  that  an  examination 
of  the  central  part  of  Wakefield  was  made  in  November, 
and  two  egg-clusters  were  found.  This  examination  was 
continued,  and  after  the  date  of  that  report  a  few  egg- 
clusters  were  found  in  several  places  in  other  parts  of  the 
town.  This  indicated  that  the  moths  had  begun  to  spread 
into  the  village  from  the  badly  infested  woods  in  Saugus 
and  Medford.  Very  little  work  was  donc  in  Wakefield  from 
1894  until  1898,  except  in  localities  known  to  be  infested. 
Early  in  1898  the  infeàted  woodland  in  Wakefield  adjoining 
the  Saugus  woods  was  cieaned  up  ;  many  of  the  trees  were 
eut,  the  underbrush  eut  and  bumed,  and  the  burlaps  care- 
fuiiy  attended  to  ali  summer.  The  gypsy  moth  appears 
now  to  be  very  nearly  if  not  quite  extinct  in  that  locality. 
An  inspection  of  the  entire  town  of  Wakefield  was  begun  in 
December,  1898,  and  the  greater  part  of  the  town  has 
already  been  covered.  A  few  egg-clusters  hâve  been  found 
hère  and  there.  If  an  appropriation  be  made  early  in  1899, 
this  work  can  be  finished,  and  ail  thèse  small  infested  spots 
can  be  cleared  of  the  gypsy  moth. 

Wate7'tovm. 
Gypsy  moth  caterpillars  were  again  found  in  Mt.  Aubum 
cemetery  in  1898.  They  are  very  likely  to  occur  there  so 
long  as  the  moths  are  found  in  any  numbers  in  any  of  the 
central  towns,  for  there  is  much  travel  from  ail  thèse  towns 
to  the  cemetery  during  the  time  of  the  year  when  the  cater- 
pillars are  on  the  foliage.  There  is  another  locality  where 
a  few  egg-clusters  appeared.  Else where  no  gypsy  moths 
were  found  in  Watertown  during  the  year. 

Winlhrop. 
Winthrop  appears  to  hâve  been  more  than  once  practically 
cleared  of  the  gypsy  moth.  The  trees  in  the  town  were 
nearly  ail  burlapped  this  year,  and  a  cateipillar  was  pîcked 
up  hère  and  there.  This  indicates  that  the  caterpillars  hâve 
again  been  brought  into  Winthrop  by  summer  travel  from 
Everett,  Malden  and  Medford.     A  few  caterpillars  escaped 
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the  burlapping,  and  therefore  a  few  eggs  were  found  in  the 
fall.  The  town  bas  been  gone  over  thoroughly,  and  no 
moths  are  now  known  to  exist  there. 

Wbbum. 
Tbe  residential  and  business  portions  of  Woburn  appear 
to  be  in  at  least  fifty  per  cent,  better  condition  as  regards 
the  gypsy  moth  than  they  were  in  the  fall  of  1897.  The 
bad  colonies  are  either  en  tire  ly  or  nearly  wiped  ont.  The 
single  scattered  caterpillars  found  under  burlaps  this  year 
were  much  fewer  than  last  year.  There  were  some  places 
where  it  was  necessary  to  do  away  with  the  hiding-places 
of  the  caterpillars  by  cutting  brush  and  covering  hol^s  in 
trees.  A  few  laryœ  were  taken  during  the  summer  in  the 
older  woodland  colonies  of  Woburn,  and  in  some  of  them  a 
few*  egg-clusters  were  found.  AU  the  necessary  work  to 
put  thèse  colonies  in  good  condition  for  1899  is  now  being 
donc.  Ail  the  woodland  in  the  town  should  be  thoroughly 
inspected  before  the  eggs  hatch  in  the  spring. 

The  Central  Towns. 

Under  the  head  of  central  towns  are  included  those  in 
or  near  the  centre  of  the  infested  région  which  are  most 
infested.  Although  thèse  towns  are  ali  generally  infested, 
there  is  considérable  différence  in  their  relative  condition, 
Winchester  being  probably  now  the  least  and  Medford  or 
Malden  the  most  infested. 

Melrose. 
The  northem  portion  of  Melrose  is  in  excellent  condition, 
Much  of  the  woodland  in  the  south-westem  part  of  the  town 
which  is  contained  in  the  Middlesex  Fells  Réservation  is 
infested,  and  the  moths  hâve  probably  spread  there  since  a 
year  ago.  The  worst  woodland  colony  in  the  southem  part 
of  the  town  has  been  well  cleared  up  and  the  moths  there 
greatly  reduced.  Owing  to  the  necessity  of  using  nearly 
ail  the  force  employed  in  this  division  in  Malden  for  a  large 
part  of  the  summer,  Melrose  was  somewhat  neglected,  and, 
as  a  resuit,  is  probably  as  a  whole  in  very  little  better  con- 
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dition  than  in  1897.  The  whole  town,  woodiand  and  ail, 
needs  a  thorough  inspection.  In  many  of  the  colonies  the 
undergrowth  should  be  cleared  out  and  everything  put  in 
shape  for  the  work  of  another  summer.  If  the  appropria- 
tion for  the  year  1899  is  not  delayed,  this  work  can  be  done 
before  the  eggs  hatch.  Unless  this  is  done,  the  work  in 
Melrose  during  the  summer  of  1899  will  be  greatly  handi- 
capped. 

Saugus. 

For  the  first  time  since  the  beginning  of  the  work  of  ex- 
terminating  the  gypsy  moth  it  is  possible  to  report  accu- 
rately  the  condition  of  Saugus.  For  several  years  the 
wooded  section  of  north  Saugus  was  more  gênerai  ly  and 
thoroughly  infested  by  the  gypsy  moth  than  any  other  local- 
ity  in  the  infested  région.  The  inspeétion  of  this  section, 
made  in  the  winter  of  1897-98,  and  the  cleaning  up  of  the 
rubbish  and  dead  wood  which  foUowed,  fitly  supplemented 
the  work  of  1897  ;  so  that  for  the  first  time  it  can  be  said 
with  truth  that  gypsy  moths  are  rare  in  Saugus,  even  though 
the  whole  town  may  still  be  regarded  as  infested. 

A  comparison  of  the  number  of  caterpiilars  found  in 
1897  in  several  colonies  with  the  number  found  in  1898 
shows  how  the  work  of  the  two  years  has  told.  In  one 
colony,  from  which  669,324  caterpiilars  were  taken  in  1897, 
only  10,800  were  taken  in  the  summer  of  1898.  In  another, 
in  which  745,934  were  taken  in  1897,  only  73,000  were 
taken  in  1898.  In  1897  there  were  taken  in  north  Saugus 
woods,  under  122,000  burlaps,  3,522,783  caterpiilars;  in 
the  summer  of  1898  there  were  taken  under  double  the 
number  of  burlaps  only  297,000  caterpiilars.  At  the  end 
of  the  season  very  few  egg-clusters  were  found.  There  is 
now  little  danger  of  such  a  sprea(J  from  Saugus  into  towns 
surrounding  as  in  past  years.  It  will  require,  however, 
quite  as  many  men  thoroughly  to  attend  to  the  Saugus 
woods  in  1899  as  it  did  in  1898.  There  is  stiil  a  large 
amount  of  undergrowth  to  be  eut  out,  and  that  which  has 
already  been  eut  must  be  kept  down.  It  will  be  necessary 
to  add  still  more  to  the  number  of  burlaps,  and  although 
the  number  of  caterpiilars  taken  will  probably  be  very  smaU, 
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as  compared  with  the  number  taken  in  past  years,  it  will  re- 
quire  a  great  deal  of  labor  to  exterminate  the  gypsy  moth 
fi'om  thèse  woods. 

Medford. 

Owing  first  to  the  delay  in  making  the  appropriation  and 
finally  to  the  almost  continuons  wet  weather  which  foUowed, 
it  was  impossible  in  the  spring  of  1898  to  burn  over  the 
ground  in  many  of  the  worst-infested  colonies  in  the  Med- 
ford  woods.  This  was  particularly  unfortunate,  as  the 
resuit  showed  that  the  eggs  of  the  moth  were  very  numer- 
ous  among  the  dead  leaves,  loose  rocks  and  other  rubbish  on 
the  ground.  A  great  deal  of  money  was  expended  hère  in 
burlapping  and  spraying  in  1897,  and  also  in  destroying 
the  eggs  on  the  trees.  This  work  occupied,  untll  snow  came, 
ail  of  the  time  of  the  few  men  whom  it  was  possible  to 
employ  hère  with  the  reduced  appropriation  made  in  1897, 
80  that  it  was  impossible  to  bum  over  the  ground  in  the 
fall.  As  it  was  also  impossible,  for  reasons  previously 
given,  to  bum  over  the  ground  in  the  spring  of  1898,  the 
young  caterpillars  came  up  from  the  ground  in  large  nura- 
bers  ;  and,  as  a  conséquence,  notwithstanding  ail  the  work 
donc  in  thèse  woods  in  1897,  the  caterpillars  were  more 
numerous  in  1898  than  in  1897.  It  was  necessary  to  keep 
100  men  at  work  in  Medford  ail  summer  kiliing  the  cater- 
pillars. They  were  killed  in  such  enormous  numbers  that 
«ven  an  estimate  could  hardly  be  made  of  the  number  de- 
stroyed.  The  resuit  of  this  work,  however,  is  that  there  is 
now  hardly  one  egg-cluster  on  the  trees,  where  there  were 
thousands  in  1897.  The  work  of  buming  over  the  ground, 
which,  for  reasons  given  above,  could  not  be  donc  in  the 
spring,  was  begun  in  July  while  the  caterpillars  were  pupa- 
ting.  The  ground  was  bumed  by  oil-spraying  machines. 
As  much  of  this  work  came  within  the  limits  of  the  Metro- 
politan Park  réservation,  every  care  was  taken  to  préserve 
the  trees,  especially  the  pines. 

The  value  of  the  work  donc  during  the  season  in  Medford 
is  indicated  by  the  différence  between  the  number  of  egg- 
clusters  killed  in  1897  and  those  found  in  1898.  The  figures 
show  that  there  was  a  decrease  in  the  varions  colonies  of 
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from  80  to  99.9  per  cent.  In  one  colony,  where  in  1897 
41,843  egg-clusters  were  killed,  in  the  fall  of  1898  only 
43  were  found.  In  another  colony  58,390  egg-clusters  of 
1897  were  killed,  while  in  the  fall  of  1898  only  18  were 
found. 

Notwithstanding  the  great  improvement  in  the  condition 
of  thèse  woods,  the  caterpillars  will  probably  be  found 
scattered  through  them  in  the  spring  of  1899.  Nearly  ail 
the  Medford  woods,  therefore,  will  hâve  to  be  burlapped. 
In  anticipation  of  this,  the  undergrowth  has  been  already 
removed  from  most  of  this  infested  woodland  and  the  dead 
and  dying  trees  hâve  been  eut.  There  is  still  an  area  of 
several  hundred  acres  partly  grown  up  to  brush  which 
should  be  cleared  before  spring  opens.  When  this  has 
been  donc,  it  will  be  necessary  to  keep  down  the  under- 
growth for  two  or  three  years,  and  each  year  to  burlap  and 
inspect  thoroughly  ail  thèse  woods.  To  do  this  will  require 
for  the  next  three  or  four  years  nearly  as  large  a  force  of 
men  each  year  as  was  used  there  in  1898. 

EverelL 
Owing  to  the  delay  of  the  appropriation,  it  was  impos- 
sible to  inspect  Everett  thoroughly  and  destroy  the  eggs  of 
the  gypsy  moth  before  they  hatched,  therefore  the  cater- 
pillars were  widely  scattered  through  the  city  în  1898.  The 
trees  on  every  street  were  burlapped,  and  the  number  of 
egg-clusters  in  Everett  at  the  présent  time  is  much  less  than 
the  number  leffc  in  the  spring  of  1898.  When  the  burlaps 
were  taken  off,  the  trees  were  looked  over  and  ail  the  eggs 
seen  were  destroyed;  but  the  whole  city  should  bave  a 
thorough  and  carefiil  inspection  before  the  eggs  hatch  next 
spring.  This  will  be  possible  if  an  early  and  adéquate 
appropriation  is  made.  The  land  in  Everett  being  cleared 
and  the  trees  being  mainly  shade  and  fruit,  there  should  be 
no  difficulty  in  exterminating  the  moths,  provided  the 
requisite  means  are  promptly  given  to  do  ail  the  work 
necessary  each  year  in  the  city,  as  well  as  exterminate  the 
moths  from  the  adjoining  cities  of  Malden  and  Medford. 
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Malden. 

Malden  is,  with  the  exception  of  Medford,  the  most  gen- 
erally  infested  town  in  the  gypsy  moth  région.  Owing  to 
the  delay  io  making  the  appropriation  for  1898,  a  large  part 
of  the  worst-infested  woodland  could  not  be  burned  over. 
Where  buming  was  done,  very  few  caterpillars  appeared, 
and  most  of  those  were.  taken  under  the  burlaps  ;  where  the 
buming  was  not  done,  the  caterpillars  appeared  in  countless 
swarms.  In  one  locality  they  stripped  the  fo liage  from  the 
sprout  land,  and  in  migrating  covered  the  sides  of  a  house 
as  high  as  the  window  frames.  Hère  they  were  destroyed 
by  the  cyclone  burner.  They  were  so  numerous  in  some 
localities  on  Baker's  Hîll  that  two  or  three  burlaps  had  to 
be  placed  on  each  tree,  and  visits  were  frequently  made  to 
materially  reduce  their  numbers. 

The  enormous  increase  of  the  gypsy  moth  in  Malden  this 
y  car  gives  fresh  proof  of  its  fecundity  and  destructiveness. 
It  seems  to  spring  up  like  a  mushroom  in  the  night,  when- 
ever  the  hand  of  its  destroyer  is  stayed.  It  was  found 
necessary  to  concentrate  on  this  town  a  whole  division  of 
the  force,  and  later  another  division  was  brought  in  to 
assist.  Every  man  that  could  be  spared  from  other  work 
was  set  to  killing  caterpillars  in  Malden,  and  y  et  it  was 
some  time  before  the  numbers  of  the  pest  began  to  be 
noticeably  lessened.  Fire  was  used  on  Baker's  Hill  in  the 
fali,  trees  were  trimmed  up  and  ail  the  undergrowth  eut  and  . 
burned.  Every  egg-cluster  that  could  be  found  was  de- 
stroyed. To-day  three-fourths  of  Malden  is  in  better  con- 
dition than  ever  before,  and  the  other  fourth  can  be  put  in 
as  good  condition  before  spring,  if  the  means  are  provided 
to  continue  the  work. 

Winchester. 
On  most  of  the  infested  estâtes  in  residential  Winchester 
very  few  gypsy  moths  were  taken  in  1898.  The  caterpillars 
had  been  most  numerous  in  the  south-eastem  corner  of  the 
town  near  the  Middlesex  Fells  Réservation.  A  few  Win- 
chester colonies  in  the  réservation  appear  to  hâve  been 
exterminated,  and  in  nearly  ail  the  other  colonies  only  a  few 
caterpillars  were  found  in  1898.     In  most  of  thèse  colonies 
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it  wîU  be  necessary  to  eut  out  the  underbrùsh  to  secure  ex- 
termination. Where  this  bas  been  done,  the  réduction  in 
the  number  of  caterpillars  bas  been  remarkable.  In  one 
colony  there  were  taken  in  1897  7,319  caterpillars,  and  in 
1898  only  37.  In  another  there  were  669  caterpillars  taken 
in  1897  and  only  3  in  1898,  Most  of  the  colonies  in  the 
woods  in  the  western  part  of  Winchester  which  were  for- 
merly  badly  infested  are  to-day  either  exterminated  or  in 
good  condition.  Where  the  woods  bave  been  eut  and  the 
ground  bumed  ovcr,  very  few  if  anygypsy  moths  bave  been 
found  thereafter.  Where  the  woods  hâve  been  thinned  out 
and  the  underbrùsh  eut  and  burned,  the  condition  is  now 
about  the  same  as  in  those  colonies  where  al)  the  wood  was 
eut  off.  In  Deeember  a  tract  of  woods  which  had  been  in- 
fested for  several  years,  containing  nearly  100  acres,  was 
eut  over,  only  a  few  trees  being  left  to  buriap.  This  greatly 
redueed  the  amount  of  work  necessary  for  the  extermination 
of  the  moth  in  this  locality. 

FoREST  Trees  killed  by  the  Gypsy  Moth. 

The  fact  that  the  gypsy  moth  destroys  fruit  and  shade 
trees,  many  kinds  of  garden  crops  and  forage  plants,  bas 
long  been  accepted  without  question.  But  it  bas  been 
regarded  by  many  as  hardly  crédible  that  it  should  destroy 
forest  trees,  in  régions  where  vege table  food  of  many  kinds 
is  so  plentiful  and  readily  accessible  as  in  our  New  England 
woods. 

In  my  report  of  January,  1897,  attention  was  called  to 
the  fact  that  pines  had  died  of  défoliation  by  the  gypsy 
moth.  It  was  also  stated  that  some  which  had  been  quite 
severely  attacked,  although  they  had  not  been  entirely 
stripped  of  their  foliage,  appeared  to  be  dying.  The  obser- 
vations of  two  years  since  that  time  bave  confirmed  the 
belief  that  in  ail  cases  where  coniferous  trees  are  whoUy  or 
nearly  stripped  by  the  gypsy  moth,  they  die.  This  moth 
attacks  with  avidity  the  pines,  spruces  and  hemlocks. 
Where  it  is  abundant  and  has  its  way  it  will  strip  the  foliage 
from  thèse  trees,  leaving  the  branches  entirely  bare.  When 
this  occurs,  the  trees  generally  die   within  a  short  time, 
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Plate  Vil. 


Fine  and  oak  woods  attacked  by  the  gypsy  moth;  the 

trees  are  stripped  and  dying. 

From  a  photograph  taken  in  Lexinfirton  in  Jtily,  1806, 
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Plate  VIII. 


The  same  scène,  showiog  the  trees  now  dead  from  the 

effects  of  the  stripping. 

From  a  photoflrraph  taken  in  1808. 
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although  in  some  cases  they  make  an  attempt  to  refoliate. 
Where  the  moth  îs  not  numerous  enough  to  destroy  the 
greater  part  of  the  foliage,  or  in  cases  where  it  has  been 
checked  hy  the  men  before  it  has  finished  its  work,  some  of 
the  trees  revive,  while  others  linger,  perhaps,  for  a  year, 
sicken  and  slowly  die. 

The  scène  in  the  Lexington  woods,  of  which  two  views 
are  given,  one  taken  in  1895,  the  other  in  1898,  weJl  illus- 
trâtes a  case  of  this  kind  (Plates  VII,  VIII).  The  photo- 
graph  from  which  the  first  plate  was  made  was  taken  in 
1895,  just  after  the  caterpillars  had  been  destroy ed  by  the 
workmen  of  the  gypsy  moth  force.  The  leaves  were 
stripped  from  a  considérable  area  hère,  and  several  pines 
were  partially  defoliated,  one  or  two  whoUy  so.  The  large, 
vigorous  pine  in  the  foreground,  which,  as  may  be  seen, 
had  not  been  whoUy  stripped  when  the  men  checked  the 
progress  of  the  moth,  threw  out  some  new  foliage  and 
appeared  to  revive  for  a  short  time,  but  before  the  end  of 
the  season  it  seemed  to  be  dying,  and  in  1897  was  unde- 
niably  dead.  The  picture  taken  in  1898  shows  the  remains 
of  this  pine,  with  other  trees  in  the  background,  the  pine 
dead  and  much  eaten  by  wood-borers,  the  bark  now  falling 
off,  and  naany  of  the  oaks  in  the  same  condition. 

In  1897  a  number  of  large  pines  and  hemlocks  were  kiiled 
by  the  gypsy  moth  in  the  Saugus  woods,  in  the  face  of  ail 
that  could  be  donc  by  the  agents  of  this  Board  to  prevent  it. 
They  were  situated  in  di  fièrent  localities,  the  pines  being 
about  a  mile  from  the  hemlocks.  The  hemlocks,  some  five 
or  six  large  trees,  were  completely  stripped,  and  never 
showed  a  sign  of  life  afterwards.  AU  but  two  of  thèse  trees 
were  eut  down.  Thèse  two  are  yet  standing.  The  pines, 
two  very  large  trees  at  some  little  distance  from  each  other, 
^ere  nearly  stripped.  They  failed  immediately,  and  were 
evidently  dead  by  the  summer  of  1898. 

In  1896  there  was  a  badly  infested  spot  in  the  woods  on 
Meeting-House  Brook,  adjoining  and  to  some  extent  within 
the  border  of  the  Middiesex  Fells  réservation  in  Medford. 
The  colony  had  spread  into  the  réservation  from  the  woods 
outside,  where  the  ground  was  thoroughly  burned  over  with 
oil  in  the  spring  to  destroy  any  scattered  moth-eggs.     This 
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could  not  then  be  done  in  that  part  of  the  infested  wood- 
land  încluded  in  the  park  ;  but,  in  spite  of  ail  that  was  done 
by  the  force  of  men  employed  in  this  section,  the  moths 
attacked  the  pines  in  the  réservation,  and  one  of  them  was 
very  nearly  stripped.  This  large  pine  made  heroic  efforts  to 
survive,  but  in  the  spring  of  1898  it  was  dead.  It  is  shown 
in  the  illustration  (Plate  IX).  Had  the  ground  under  thèse 
trees  been  bumed  over  early  in  the  spring  of  1896,  there  is 
no  doubt  that  this  pine  might  hâve  been  saved.  Another 
large  pine  on  Baker's  Hill,  Malden,  where  the  ground  was 
not  bumed  over  in  the  spring  of  1898,  was  stripped  by  the 
gypsy  moth  and  soon  died  and  was  eut  down.  The  work  of 
burning  which  bas  been  done  in  the  Middlesex  Fells  Réserva- 
tion bas  prevented  the  destruction  of  many  pines,  both  large 
and  small. 

The  explanation  of  the  death  of  thèse  coniferous  trees  is 
simple.  They  do  not  so  readîly  survive  the  shock  of  the 
destruction  of  their  foliage  as  do  the  deciduous  trees,  and 
they  are  aiso  particularly  susceptible  to  the  attacks  of  bark 
beetles  when  in  the  weakened  condition  superînduced  by  the 
loss  of  their  foliage.  Bark  beetles  attack  them  as  soon  as 
there  is  a  dearth  of  sap,  and  they  strike  at  the  very  life  of 
the  tree.  Death  before  long  ensues.  If  the  défoliation  of 
the  woods  continues  for  more  than  one  year,  other  trees  than 
the  pines  are  destroyed.  The  woodlands  in  the  infested 
région  consist  largely  of  pines  and  oaks,  with  some  birch, 
maple,  ash  and  other  trees.  The  only  wooded  localities 
where  défoliation  was  continuons  for  more  than  one  season 
were  grown  up  mostly  to  pines  and  several  species  of  oak. 
Wherever  défoliation  bas  occurred  for  two  successive  seasons, 
even  though  lessened  by  the  work  of  the  agents  of  the  Board, 
at  least  one-fourth  of  the  oaks  bave  died.  This  bas  been 
true  even  where  the  trees  were  young,  sound  and  vigorous. 
In  one  infested  locality  in  the  Lynn  Woods  Réservation 
(which,  owing  to  the  pressure  of  work  necessitated  else  where, 
was  not  discovercd  until  the  trees  on  half  an  acre  or  more 
had  been  stripped),  ail  the  trees  in  or  near  the  centre  of  this 
spot,  where  the  attack  was  most  prolonged  and  severe,  hâve 
since  died.  There  were  several  localities  in  the  Saugus 
woods  where,  by  total  défoliation  for  one  or  two  seasons,  a 
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A  large  pine  killed  by  the  gypsy  moth  in  the  Middlesex 

Fells  Réservation. 

From  a  photofirraph  taken  in  1808. 
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large  proportion  of  the  oaks  were  killed.  By  reason  of  its 
long  feeding  season,  the  gypsy  moth  can  keep  the  trees 
stripped  from  June  to  August,  and  it  is  this  fact  mainly 
which  accounts  for  its  destructiveness.  As  with  the  pines, 
so  with  the  oaks.  The  défoliation  is  followed  by  the  inroads 
of  hordes  of  bark  beetles,  and  thèse  complète  the  destruction 
of  the  trees.  Among  the  oaks  the  mortality  is  greatest  in 
the  case  of  the  white  oak,  which  is  considered  the  most  valu- 
able  tree  of  ail.  Nearly  ail  the  white  oaks  which  are  seri- 
ously  attacked  for  two  years  in  succession  either  die  or 
become  deformed  by  dying  back  from  the  ends  of  the 
branches  and  sending  out  shoots  from  the  trunks.  What 
the  effect  would  be  should  the  gypsy  moth  be  allowed  to  in- 
crease  in  our  forest  réservations,  may  readily  be  conjectured. 
The  work  of  the  Board  bas  already  saved  thousands  of 
fine  and  valuable  trees  in  the  réservations  from  absolute  de- 
struction. 

The  Progress  of  Extermination. 

In  the  outer  three-fourths  of  the  infested  région  the  gypsy 
moths  are  now  few  and  far  between.  The  greatest  progress 
of  the  year  bas  been  made  in  the  Lincoln  and  Saugus  wqods.* 

Since  1893  the  Saugus  woods  hâve  been  until  this  year  the 
worst-infested  forested  tract  in  the  entire  gypsy  moth  région. 
Another  year  of  such  work  as  bas  been  donc  the  past  two 
years  will  class  Saugus  among  the  outer  towns.  The  moths 
in  the  large  colonies  in  the  Middlesex  Fells  région  bave  been 
reduced  99  per  cent.  For  the  first  tirae  in  any  year  progress 
has  been  made  in  nearly  ail  the  infested  région.  Progress 
over  ail  this  région  would  bave  been  made  had  the  $10,000 
deducted  from  the  gypsy  moth  appropriation  for  preventing 
the  spread  of  the  brown-tail  moth  been  available  for  use 
against  the  gypsy  moth. 

It  must  now  be  plain  to  ail  who  bave  watched  the  progress 
of  the  work,  that  the  plan  pursued  by  the  Board  of  Agri- 
culture in  the  years  previous  to  1898  was  the  wisest  that 
could  be  carried  out  with  the  limited  appropriations  granted. 

*  Much  crédit  for  the  excellent  work  done  hère  is  due  to  Mr.  0.  E.  Bailey,  who 
has  had  charge  of  the  work  in  Lincoln,  and  Mr.  Geo.  H.  Harris,  who  has  been  in 
charge  of  ail  the  work  done  in  Sangns  and  the  neighboring  towns. 
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When  appropriations  are  insufficient,  something  must  always 
be  leit  undone.  The  moths  were  attacked  in  ail  centres  of 
population  and  in  the  badly  infested  woodland  colonies 
farthest  from  the  centre  of  the  OQoth  district,  where  they 
were  then  more  numerous  even  than  in  the  centre.  They 
were  thus  prevented  fi'ODQ  fiirther  increase  and  from  spread- 
ing  into  new  territory  (especially  the  woods)  at  a  long 
distance  from  the  centre,  and  were  reduced  to  the  point  of 
extermination.  Under  this  plan  the  increase  of  the  moth 
has  been  allowed  perforée  in  the  centre  only,  where  the 
créature  can  now  be  handled  with  much  less  expense  and 
with  much  less  danger  of  distribution,  in  the  mean  time, 
outside  of  the  infested  district,  than  would  hâve  been  the  case 
had  the  plan  been  that  of  attacking  the  moths  first  in  the 
central  woodlands.  K,  following  this  latter  plan,  the  main 
part  of  the  exterminative  work  had  been  directed  first  against 
the  moths  in  the  centre,  while  they  were  left  to  increase 
almost  unrestricted  in  the  outer  towns,  this  increase  would 
now  be  beyond  control. 

The  réduction  of  further  appropriations  can  hâve  only  one 
resuit  —  it  will  perpetuate  the  work.  An  attempt  to  exter- 
minate  the  gypsy  moth  with  insuflScient  means  will  fail  even 
to  prevent  its  spreading.  The  only  way  to  prevent  the 
gypsy  moth  from  spreading  is  to  exterminate  it.  Unless 
appropriations  can  be  made  large  enough  to  continue  a 
suprême  efibrt  to  exterminate  the  moth,  the  work  had  better 
be  abandoned.  The  gypsy  moth  can  never  be  exterminated 
from  this  Commonwealth  until  steady  progress  is  made  in 
each  infested  town  each  year  until  the  end.  No  progress 
over  the  entire  région  is  possible  for  the  présent  with  an 
appropriation  of  less  than  $200,000. 

Respectfiilly  submitted, 

E.  H.  FORBUSH. 
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BiPROVEMENTS   IN   SPRAYING  MACHINERY. 


BY  E.   H.  FORBUSH. 


The  experiments  of  1891  and  1892  in  spraying  for  the  gypsy 
moth  on  a  large  seale  showed  that  there  were  several  requisites 
needed  to  make  such  spraying  more  effectuai.  It  was  évident 
that  machinery  must  be  devised  that  could  be  used  with  ordinary 
care  without  breaking  down.  With  the  bringing  out  of  arsenate 
of  lead  as  an  insecticide,  other  problems  came  up  to  be  solved. 
ïhe  détermination  of  the  essential  needs  was  a  question  of  very 
short  time,  but  to  supply  thèse  needs  required  a  great  deal  of 
experiment,  observation  and  invention. 

For  spraying  trees  and  shrubbery  in  a  wholesale  nianner  a 
simply  constructied  pump  is  needed,  made  without  packing  ;  one 
tliat  will  not  get  out  of  order  or  admit  of  the  clogging  of  its  valves, 
and  that  will  give  a  steady,  continuons  pressure  sufficient  to  run 
several  nozzles,  but  not  sufficient  to  burst  the  hose  when  the  spray 
is  shut  off.  The  pump  must  be  provided  with  an  agitator  that 
can  be  kept  constantly  in  motion  by  the  pumping  mechanism. 
The  hose  must  be  as  small  in  size  as  can  be  used,  and  must  be 
light,  strong  and  durable.  It  must  be  coupled  so  that  the  size  of 
the  opening  is  not  reduced,  and  with  a  coupling  that  cannot  be 
broken  or  torn  apart  by  any  strain  that  may  be  brought  to  bear 
upon  the  hose  in  ordinary  spraying.  The  spraying  pôle  must  be 
light,  long  and  strong,  with  a  good  automatic  shut-off.  The 
nozzles  must  be  simple  in  construction,  so  that  they  cannot  clog 
or  get  out  of  order,  and  the  parts  interchangeable  and  so  con- 
structed  as  to  give  a  good  volume  of  very  fine  spray. 

In  1896,  arsenate  of  lead  having  been  proved  an  effective  in- 
secticide for  use  on  the  gypsy  moth,  my  assistant,  Mr.  E.  C. 
Ware,  was  directed  to  make  experiments  with  a  view  to  perf ecting 
such  spraying  machinery  as  was  then  in  use,  and  improving  any 
parts  which  were  not  then  satisfaotory.     Mr.  Ware  accordingly 
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built  a  small  machine  shop,  and,  with  the  assistance  of  Mr.  John 
Hancock,  a  skiiled  machinîst,  the  invention  and  manufacture  of 
nozzles,  hose,  couplings,  pôles,  pumps,  tanks  and  trucks,  for  use 
in  the  field  work  of  the  Board,  was  begun.  Several  différent 
machines  were  made  and  used  in  the  field,  but  the  pne  wl^ich  is 
herein  described  has  given  the  be^t  service,  and  is  considered  a 
distinct  improvement  over  anything  yet  made  for  the  purpose. 
Much  time  and  thought  hâve  been  given  to  the  study  of  steam  or 
gasolene  engines  for  spraying  ;  but  the  use  of  thèse  engines  was 
finally  abandoned,  as  the  pump  alone  is  less  complicated,  and 
consequently  less  likely  to  break  down  and  thereby  cause  delay  in 
the  field. 

The  Pump. 

The  pump  (shown  on  Plate  X,  Fig.  5)  is  built  somewhat  on  the 
principle  of  that  used  in  the  hand  fire  engine,  but  is  worked  by 
one  man,  with  a  détachable  lever  (m)  in  place  of  the  brake.  Ail 
the  working  parts  are  made  of  brass  or  composition,  to  resist  the 
corrosive  action  of  the  arsenate  of  lead.  The  volume  of  water 
thrown  is  small,  but  with  a  small  outlay  of  power  a  pressure  of 
eighty  to  one  hundred  pounds  to  the  square  inch  can  be  had,  this 
being  ail  that  is  ordinarily  required  to  get  the  best  results  in 
spraying.  The  pump  is  placed  inside  the  tank,  and  a  large  part 
of  the  time  is  under  water  ;  the  machine  is  thus  compact,  and  a 
number  of  connections  and  devices,  usually  required  where  the 
pump  is  outside  the  tank,  are  donc  away  with.  The  pump  is  so 
constructed  that  no  stuffing  boxes  are  necessary  ;  this  does  away 
with  ail  packing,  and  saves  the  time  so  often  lost  in  repacking. 
There  is  an  agitator  attachment,  consisting  of  two  sheet-iron 
plates  (Plate  X,  Fig.  ôp).  Thèse  are  fastened  to  the  cross-beam, 
and  by  it  are  worked  alternately  up  and  down  through  the  liquid 
80  long  as  pumping  is  continued.  This  keeps  the  liquid  agitated, 
and  for  this  purpose  the  pump  should  be  kept  working  continually. 
When  the  pressure  reaches  eighty  to  one  hundred  pounds,  the 
relief  valve  (n)  comes  into  play,  and  the  water  which  is  released 
from  the  valve  flows  back  into  the  tank.  If  spraying  is  not  in 
progress  and  the  water  is  shut  off  from  the  nozzles,  the  relief 
valve,  by  preventing  a  higher  pressure,  saves  the  hose.  From 
one  to  three  nozzles,  containing  four  outlets  each,  can  be  run  at 
this  pressure  by  one  of  thèse  pumps.  To  prevent  a  clogging  of 
the  machine  by  foreign  material,  the  holes  which  are  drilled  in  the 
suction  pipe  are  covered  with  a  fine  brass  wire  screen,  the  meshes 
of  which  are  finer  than  the  outlet  of  the  nozzle.  On  the  upper 
surface  of  each  of  the  agitators  there  is  fixed  a  cylindrical  iron 
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Plate  X. 


Spraying  pump  and  hose  ooupling. 
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socket,  into  which  the  long,  cnp-shaped  réceptacles  (Plate  X, 
Figs.  9  and  10)  are  inserted.  Thèse  are  designed  one  to  contaîn 
arsenate  of  soda  and  the  other  acétate  of  lead.  The  slîts  on 
either  side  of  thèse  mixers  are  covered  with  a  fine  brass  wire 
screen,  and,  as  the  mixers  move  up  and  down  with  the  agitators, 
the  Chemicals  are  dissolved  and  work  ont  throiigh  the  wire  screens 
into  the  liquid.  The  pump  can  be  used  in  any  tank  or  barrel,  for 
it  can  be  attached  to  the  bottom  of  the  tank  by  iron  buttons, 
which  are  not  shown  in  the  eut. 


HOSE   AND   COUPLINGS. 

The  hose  now  in  use  is  the  smallest  and  lightest  that  has  ever 
been  made  for  spraying.  Soon  after  work  on  the  gypsy  moth 
was  begun,  in  1891,  Prof.  C.  V.  Riley  recommended  the  use  of  • 
qnarter-inch  hose,  but  none  could  then  be  obtained.  Rubber 
tubing  had  not  suflScieut  strength.  The  hose  now  used  is  one- 
fourth-inch  woven  cotton  hose,  lined  with  rubber  and  made 
especially  for  this  work.  Although  small  and  light,  it  is  strong 
and  durable  and  answers  every  purpose.  Before  the  hose  could 
be  used  in  the  field  it  was  necessary  to  invent  a  coupling  which 
would  not  reduce  the  size  of  the  aperture.  The  coupling  invented 
for  this  purpose  is  illustrated  on  Plate  X,  Figs.  6,  7  and  8.  Fig. 
6  shows  the  coupling  attached  to  the  hose  and  screwed  together. 
The  parts  are  lettered  to  correspond  with  those  in  Figs.  7  and  8. 
The  manner  in  which  the  hose  is  inserted  into  the  coupling  may 
be  readily  understood  by  a  glance  at  Fig.  8.  The  pièce  j  is 
slipped  on  the  outside  of  the  hose  and  pushed  back  an  inch  from 
the  end  ;  the  pièce  Z,  which  is  a  tapering  cylinder  with  a  quarter- 
inch  hole,  is  then  put  into  the  end  of  the  hose  and  driven  down  ; 
the  pièce  /  is  passed  over  the  opposite  end  of  the  hose,  which  is 
to  be  coupled,  and  a  pièce  similar  to  Z  is  driven  in  there.  The 
two  pièces /and  j  are  then  drawn  forward,  as  far  as  possible  toward 
the  ends  of  the  hose,  and  the  threads  in  pièces  g  and  i  are  con- 
nected  with  the  threads  of  /  and  j  and  screwed  down  tightly. 
Fig.  7  shows  the  construction  of  a  swivel  joint,  which  connects 
the  hose  tightly  together  without  the  necessity  of  tiiming  either 
pièce  of  hose  in  coupling.  This  does  away  with  the  use  of  the 
washer  or  gasket  which  is  used  with  the  ordinary  coupling,  and 
which  is  often  lost,  causing  a  leakage.  The  pièces  h  and  fc,  f ast- 
ened  together  as  they  are  by  the  screw,  form  a  movable  pièce, 
which  can  be  tumed  to  the  right  or  left,  the  thread  in  k  enter- 
ing  the  thread  in  ^,  drawing  the  coupling  and  hose  together,  as 
shown  in  Fig.  6. 
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Extension  Pôles. 

In  spraying  trees  from  the  ground,  no  nozzle  which  will  throw 
a  spray  sufficiently  fine  to  poison  thoroughly  the  foliage  can  be 
depended  upon  to  throw  the  spray  to  any  distance,  therefore  some 
apparatus  to  raise  the  nozzle  into  the  air  is  a  necessity.  Some 
experiments  hâve  been  made  with  machines  for  the  purpose  of 
raizing  a  nozzle  from  forty  to  seventy  f eet.  While  it  is  not  difB- 
cult  to  perfect  a  machine  which  will  do  this  on  level  ground,  it 
seems  impracticable  to  use  any  machine  of  this  kind  on  the  rough 
and  rocky  hillsides  in  the  woKods  of  eastem  Massachusetts.  The 
only  machine  of  this  sort  which  has  been  tested  in  the  field  on  the 
gypsy  moth  work  is  illustrated  on  Plate  XI.  This  consists  of  two 
telescoping  brass  tubes,  each  about  twelve  feet  in  length,  mounted 
on  a  tripod  consisting  of  three  wooden  pôles,  the  lower  ends  of 
which  are  weighted  by  heavy  iron  piping.  At  the  cjnd  of  the 
smaller  and  inner  tube  there  is  placed  a  nozzle  with  several  out- 
lets»;  at  the  lower  end  of  the  larger  tube  the  spraying  hose  is 
attached.  This  machine  can  be  folded  together  and  readily  car- 
ried  by  one  man.  It  can  be  quickly  set  up,  and  when  necessary 
the  inner  tube  can  be  telescoped  out  to  nearly  its  full  length  by 
means  of  a  cord  and  pulley.  By  holding  the  hose,  the  sprayer 
can  then  direct  the  nozzle  at  will.  While  this  machine  has  dem- 
onstrated  the  possibility  of  spraying  high  trees  in  this  manner, 
it  has  never  come  into  gênerai  use  on  the  gypsy  moth  work,  mainly 
because  of  its  liability  to  injury  by  careless  handling.  It  is  given 
hère  merely  to  show  the  possibilities  in  this  direction.  The  ex- 
tension most  used  is  a  single  pôle  twelve  or  fourteen  feet  in 
length.  This  pôle  consists  of  a  five-sixteenth-inch  brass  tube,  to 
which  the  hose  is  coupled  at  the  lower  end  and  the  nozzle  at  the 
upper.  This  tube  is  strengthened  by  being  enclosed  in  a  tube 
made  of  white  spruce  wood,  one  and  one-quarter  inch  in  diamater, 
the  pôle  being  bound  together  by  ferrules  made  by  winding  brass 
wire  closely  about  it  and  running  in  solder  until  the  whole  fernile 
is  solid.  This  pôle  is  provided  with  a  hook  at  the  top,  so  that  in 
moving  about  in  a  tree  the  hose  and  extension  can  be  hooked 
onto  a  branch  or  ladder.  It  is  also  provided  with  two  clamps, 
which  hold  a  rod  which  projects  fif  teen  inches  beyond  the  lower 
end.  This  is  donc  to  prevent  wear  and  tear  of  the  hose,  which 
otherwise  would  soon  be  worn  out  and  broken  off  by  contact  with 
the  ground.  An  automatic  shut-off  enables  the  sprayer  tocontrol 
the  flow  of  the[^liquid. 
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Spraying  with  the  telescoping  extension  pôle. 
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NOZZLES. 

The  Dozzles  priudpally  used  are  s^"'*'  -*>»  Plate  XII,  Fige.  1, 
2  and  3.  Fig.  1,  the  cyclone  nozzlef  J^.  ^y  iised  in  spray- 
ing  oil  with  the  cyclone  bnrner.  ThislSs  -  ^  -«s  a  perf ect  spray, 
and  is  sufficient  in  itself  where  a  small  amount  of  spraying  is  to 
be  done.  Much  more  work,  however,  can  be  accomplished  in  the 
same  time  with  No.  2,  the  *' Monitor"  nozzle,  which  has  fonr 
ontlets.  ïhis  nozzle  consista  of  a  straight  cylinder  about  three 
inches  long,  with  a  redncing  fitting  on  the  lower  end,  while  the 
opposite  end  has,  in  addition  to  the  regular  outlet,  three  side  out- 
lets  of  the  same  size.  Into  each  of  thèse  four  outlets  is  inserted 
a  eup  (Fig.  3c),  pierced  with  two  small  holes  opposite  each  pther. 
The  water  entering  hère  is  given  a  rotary  motion,  like  that  of  the 
original  Riley  or  the  Vermorel  nozzle.  On  top  of  each  of  thèse  cnps 
is  placed  a  small  dise  (Fig.  36)  of  hardened  brass,  seven  one- 
thonsandths  of  an  inch  in  thickness.  Through  the  centre  of  each 
a  small  hole  is  drilled  to  make  an  outlet  for  the  water.  This  dise, 
being  first  placed  on  the  cup,  is  held  in  position  by  screwing  down 
the  cap  (a) .  The  fineness  of  the  spray  can  be  regulated  by  the 
size  of  the  hole  drilled  in  the  dise.  Although  the  suction  pipe 
of  the  pump  is  covered  with  a  fine  screen,  there  is  still  danger  of 
clogging  at  the  nozzle,  when  glucose  or  other  adhesive  materials 
are  used  in  the  mixture.  To  prevent  this,  the  part  (d) ,  which  is 
merely  a  cylindrical  strainer,  is  inserted  at  the  lower  end  of  the 
nozzle.  This  strainer  is  made  of  brass  wire  cloth,  and  is  kept 
distended  by  a  brass  spiral  spring  (e) .  It  fits  tightly  into  the 
cylinder  of  the  nozzle,  and  ail  the  fluid  must  pass  through  it.  If 
this  screen  should  become  clogged,  the  nozzle  must  be  taken  from 
the  pôle  and  the  strainer  removed  by  means  of  the  little  handle  at 
the  lower  end,  quickly  washed  and  replaced. 

The  Tank  and  Truck. 

The  tank  and  truck  are  shown  on  Plate  XII,  Fig.  4.  Experi- 
ments  having  been  made  with  ail  sorts  of  tanks,  it  was  decided 
that  wood  is  the  most  durable  material.  The  tanks  now  in  use 
are  constructed  of  one-inch  cypress,  and  hâve  a  capacity  of  one 
hundred  gallons  each.  The  staves  being  grooved  on  both  edges 
with  a  half -round  groove,  a  five-sixteenth-inch,  hard-wood  dowel 
is  inserted  to  hold  them  in  position.  They  are  so  grooved  that 
room  is  allowed  for  shrinkage  and  swelling  of  the  dowel.  To 
guard  against  shrinkage,  the  hoops  are  so  arranged  that  the  staves 
can  be  drawn  together  by  means  of  a  boit.     Both  thèse  devices 
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are  shown  in  Fig.  1.     The  tank  is  thus  made  tîght,  and  with  due 
care  will  last  for  years.     It  is  provided  with  a  oover  which  fits  into 
the  top^and   in  this  cover  another  smaller 
^     9  on  hinges,  giving  room  for  the 
jt  both  hose  and  pamp  lever.    The 
û^uK  may  be   placed  on  the   ground  or  used 
in  a  wagon  or  eart,  but  a  truek  made  espe- 
eially  for  spraying   trees   bas  been  designed 
for  its  réception.    The  truek,  which  is  sbo^n 
with  the  tank  on  Plate  XII,  Fig.  é,  consists  of 
two  iron  wheels 
with  wide  tires,    ^^SESSSS 
supportiug  upon 
their  axles  a  heavy  iron  ring, 
through  which   the   tank  is 
raised  or  lowered.    The  tank 
Pig  j  is  hung  within  the  ring  on 

four  iron  grapples,  which 
hook  on  to  its  lower  edge.  To  each  of  thèse 
grapples  is  attached  a  wire  cable.     Thèse  cables 

are  attached  to 
d^Llmï^  itvulving 
o  n    iron    shaf ts, 

which   are  supported 
above  the    axles  ou 
either    si  de  of  the 
tank.      Both  thèse 
shafts  are  turned  by  another 
sljul't^  which  is  geared  to  them 
hy  right  and  lef  t  worm  gears 
(set!  Fig.  2)  and  ha 
eiul  to  which  the  S( 
crank  can  be  appli 
Fig.  3.)     By  meaiî 
device  the  tank  can  be  raised  sufficiently  to  clear  ordinary 
and  is  held  by  a  ratchet  while  being  moved  from  place  to  place. 
It  can  be  lowered  sufficiently  to  rest  on  the  ground  when  in  use. 


Fis.  s. 
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Spraying  nozzles,  tank  and  truok. 
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To  Ihe  MaascuûmseUs  StcUe  Board  of  Agriculture. 

Yout*  committee  in  charge  of  the  work  to  prevent  the 
spreading  and  secure  the  extermination  of  the  gypsy  moth 
in  thia  Commonweaith  présents  herewith  a  report  of  expen- 
ditures  made  and  work  performed  during  the  year  1899. 

The  balance  of  the  appropriation  for  1898  on  hand  Jan.  1, 
1899,  was  $5,862.74 .  This  balance  was  apparent  rather  than 
actual,  since  it  was  practically  exhausted  for  bills  incurred 
for  labor  and  supplies  during  the  preœding  December.  The 
law  empowers  your  committee,  in  common  with  other  State 
departments,  to  continue  expenditures  during  the  month  of 
January,  **  until  the  pleasure  of  the  General  Court  is  made 
known,  at  the  rate  of  expenditure  authorized  by  the  appro- 
priations for  the  preceding  year."  By  this  arrangement,  ac- 
tive opérations  against  the  moth  were  carried  on  throughout 
the  month. 

At  this  time  the  examination  of  the  woodland  in  the  in- 
fested  district  was  continued  when  the  weather  permitted. 
During  storms  and  after  heavy  snow  falls  the  work  was  con- 
fined  to  the  woodland  colonies,  where  the  eggs  of  the  moth 
were  destroyed,  the  dead  and  sickly  trees  eut  and  the  re- 
maining  trees  put  in  condition  for  burlapping.  Owing  to 
the  rigerous  weather  of  the  season,  the  force,  numbering 
some  four  hundred  men  January  1,  gradually  diminished  by 
résignations  and  sickness  to  about  three  hundred  and  fifty 
men  at  the  close  of  the  month.  The  Législature  haying 
failed  to  make  provision  for  continuing  the  work,  active 
field  opérations  were  discontinued  February  1,  the  tools 
were  recalled  from  the  field  and  the  force  suspended  indefi- 
nitely. 
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An  emergency  appropriation  of  $30,000  became  available 
February  15,  but  the  remarkably  heavy  snow  storm  of  Feb- 
ruary  12  and  13  prevented  the  resumption  of  field  opéra- 
tions until  February  22,  when  the  force  was  again  pat  at 
work  completing  the  cutting  and  thinning  of  infested  wood- 
lands.  Since  the  expenditure  authorized  by  law  for  the 
month  of  January  was  deducted  from  this  appropriation, 
only  $13,333.33  remained  for  prosecuting  the  work.  This 
balance  suffîced  to  carry  on  opérations  with  a  force  nam- 
bering  about  three  hundred  men  until  about  March  9,  when 
the  field  work  was  again  discontinued,  The  history  of  pre- 
vious  years  was  repeated,  and  the  main  appropriation  of 
$170,000  did  not  become  available  until  April  15.  Thus 
over  a  month  of  valuable  working  time  was  lost,  at  a  season 
when  opérations  against  the  moth  can  be  carried  on  with 
especial  advantage. 

The  unfortunate  interruptions  of  the  work  in  the  spring 
months  had  two  equally  undesirable  results  :  (1.)  The 
clearing  up  of  large  areas  of  infested  woodlands,  a  prepara- 
tory  measure  absolutely  essential  to  the  effective  treatment 
of  those  régions,  was  perforée  neglected  until  nearly  the 
hatching  time  of  the  eggs,  aflber  which  this  measure  was  îm- 
practicable.  (2.)  With  the  spring  demaud  for  labor,  a 
number  of  our  skilled  employées,  men  whose  expérience 
made  them  especially  valuable  to  the  work,  had  sought  and 
obtained  other  and  more  permanent  situations,  and  their 
services  were  thus  lost  to  the  Board. 

AVbere  woodlands  are  infested,  it  is  of  prime  importance 
to  destroy  the  egg-clusters  in  the  fall  and  winter.  The 
economy  of  this  practice  will  be  understood,  when  it  is  re- 
called  that  the  destruction  of  a  single  egg-cluster  saves  the 
labor  that  otherwise  would  be  required  the  following  som- 
mer for  searching  out  and  killing  by  hand  the  five  hundred 
or  more  caterpillars  that  would  hatch  from  the  cluster. 
Further,  the  winter  work  of  cutting  underbrush  and  dead 
and  worthless  trees  does  away  with  the  hiding-places  of  the 
insect,  and  drives  the  caterpillars  to  the  remaining  trees  for 
food  and  to  the  burlaps  for  shelter,  where  they  are  readily 
found  and  killed.  Another  economy  is  effected  by  the  ré- 
duction   in  the  number  of  trees  on  a  given  infested  area, 
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which  correspondingly  reduces  the  number  of  burlaps  re- 
quired  and  the  labor  necessary  in  attending  them. 

The  loss  each  spring  of  experienced  help  deserves  more 
than  a  passing  mention.  The  work  against  the  gypsy  moth 
is  unique,  and  for  its  successful  prosecution  demanda  the 
services  of  trained  and  expert  employées.  The  problem  of 
exterminating  the  gypsy  moth  is  in  its  essentials  simply  one 
of  the  continuons  application  of  skilled  labor  in  the  methods 
shown  by  expérience  to  be  effective.  Where  skilled  and 
unskilled  labor  can  be  obtained  in  the  market  at  an  equal 
price,  good  business  policy  dictâtes  the  employment  and 
rétention  of  experienced  men  only,  as  is  illustrated  by  the 
common  practice  of  large  corporations  and  other  similar 
bodies.  This  has  been  the  policy  of  your  committee,  but 
its  efforts  hâve  been  thwarted  in  part  by  the  annual  loss  of 
a  considérable  number  of  its  most  capable  and  expert  em- 
ployées. Thus  the  delayed  appropriations  and  the  con- 
séquent suspensions  of  the  work  hâve  annually  produced 
conditions  which  are  undesirable,  illogical  and  expensive. 

As  soon  as  the  main  appropriation  .was  available,  the 
force  was  reorganized  by  the  recall  of  its  former  members, 
the  reinstatement  of  many  employées  of  previous  years  and 
the  hiring  of  new  men.  In  this  manner  the  number  of  em- 
ployées was  gradually  increased  to  its  maximum  of  five 
hundred  and  forty-three  on  July  1. 

During  the  latter  part  of  April  the  gênerai  inspection  of 
the  territory  and  the  killing  of  egg-^lusters  were  continued, 
and  the  work  necessary  before  putting  on  the  burlaps  was 
completed  as  far  as  possible.  A  large  supply  of  burlap  and 
insecticides  was  purchased  and  prepared  for  use.  It  had 
been  decided  to  concentrate  the  efforts  of  the  year  on  the 
work  of  destroying  larvœ  under  the  burlaps,  and  to  this  end 
over  two  million  three  hundred  thousand  trees  were  bur- 
lapped.  On  about  one  million  other  trees  the  burlaps  of  the 
previous  year  were  in  a  serviceable  condition.  In  the  latter 
part  of  May  spray ing  opérations  were  commenced.  While 
the  dry  season  favored  the  rapid  development  of  the  cater- 
pillars,  it  was  also  exceedingly  favorable  for  the  work  of 
spraying,  which  was  continued  into  June  with  most  excel- 
lent results.     The  examination  of  the  burlaps  occupied  the 
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entire  force  during  the  latter  part  of  Jiine  and  July,  and  to 
the  constant  attention  at  that  time  to  thid  method  of  fighting 
the  moth  is  due  the  extermination  of  several  colonies  and 
the  notable  réduction  of  many  others.  Later  in  July,  and 
during  the  first  two  weeks  in  Auguste  whîle  the  insects  were 
in  the  pupal  stage,  considérable  areas  of  infested  brush  land 
were  bumed  over.  During  the  fall  months  a  large  number  of 
infested  towns  were  scouted,  infested  stone  walls  were 
spray ed  with  oil,  and  the  work  of  treating  the  egg-ciusters 
in  infested  woodlands  was  prosecuted  with  the  utmost  vigor. 
The  burlap  season  having  passed»  the  force  was  gradually 
reduced  to  about  two  hundred  men,  by  the  discharge  of 
those  employées  who  could  be  spared  with  the  least  dét- 
riment to  the  work.  The  détails  of  the  year's  work  and  a 
statement  of  the  condition  of  the  several  cities  and  towns 
in  the  infested  district  are  given  in  the  report  of  the  acting 
director. 

A  phase  of  the  work  against  the  gypsy  moth  that  has  not 
received  the  attention  it  would  seem  to  deserve  is  the  matter 
of  securing  the  co-pperation  and  aid  of  the  national  govem- 
ment.  The  existence  of  the  gypsy  moth  in  this  Common- 
wealth  is  a  constant  menace  to  the  agricultural  and  forestry 
interests  of  the  country  ;  and,  in  protecting  the  property  of 
her  own  citizens  from  damage  by  the  moth,  Massachusetts 
has  also  protected  the  property  of  those  living  in  the  adjoin- 
ing  States  ;  in  fact,  parts  of  ail  the  New  England  States  are 
nearer  the  infested  district  than  the  more  remote  towns  in 
Berkshire  County .  The  direct  routes  of  travel  leading  from 
the  metropolitan  district  would  facilitate  the  distribution 
of  the  moth  over  the  eastem  United  States,  and  should  the 
work  of  combating  the  insect  be  suspended,  this  undesirable 
resuit  would  folio w  as  a  natural  séquence.  While  the  prob- 
able size  of  the  area  through  which  the  moth  would  become 
established  should  it  be  allowed  to  increase  and  spread  un- 
restricted  fumishes  an  interesting  field  for  spéculation,  the 
problem  also  has  a  practical  bearing,  the  importance  of 
which  can  hardly  be  over-estimated. 

The  distribution  of  leaf-eatîng  insects  is  generally  gov- 
emed  by  the  distribution  of  their  chosen  food  plants.  Un- 
fortunately,  the  gypsy  moth  caterpîllar  exhibits  no  marked 
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préférences,  but  feeds  as  readily  on  the  oak,  chestnat  and 
pine  as  upon  the  apple,  peach  and  pear.  Carefal  experi- 
ments  bave  aiso  shown  that  even  the  cotton  plant  may  be 
included  in  its  mena.  In  fact,  the  moth  bas  been  known  to 
feed  upon  not  less  than  four  bundred  and  fifty-eight  species 
of  trees  and  plants.  Were  the  existing  restrictions  removed, 
it  would  seem  possible  that  the  moth  would  become  estab- 
lished,  and  prove  a  formidable  pest  in  ail  those  régions  of 
our  country  where  the  apple,  peach,  pine  and  cotton  flourish  ; 
and  this  conclusion  finds  support  in  the  well-known  habité 
and  distribution  of  the  insect  in  its  native  home.  The  chief  • 
factor  that  would  prevent  such  a  condition  of  affairs  would 
be  the  occurrence  and  multiplication  of  parasites  and  other 
natural  enemies  in  numbers  sufficient  to  check  the  develop- 
ment  of  the  moth.  The  assumption  that  this  would  actually 
occur  seems  hardly  warranted  in  view  of  the  moth's  graduai 
but  continuons  increase  in  Massachusetts  throughout  the 
twenty  years  preceding  the  inception  of  the  attempt  to 
secure  its  extermination.  In  spite  of  the  many  birds  and 
parasites  that  are  known  to  prey  upon  it  hère,  the  moth 
where  neglected  soon  increases  to  formidable  numbers. 
While  it  is  of  vital  importance  to  our  own  agricultural 
interests  that  the  pest  should  be  eradicated  in  our  State,  it 
is  apparent  that  the  problem  bas  a  significance  not  limited 
by  State  bounds.  The  State  of  Massachusetts  bas  courage- 
ously  attempted  to  deal  with  this  pest.  To  secure  the 
desired  end,  her  tax-payers  bave  supported  the  work  with 
libéral  appropriations.  Having  demonstrated  the  possibility 
of  exterminating  the  insect,  and,  having  for  years  protected 
other  States  from  damage  from  this  pest,  it  would  seem 
that  the  Commonwealth  might-now  with  justice  request  and 
receive  national  assistance  in  bringing  this  important  under- 
taking  to  a  successful  issue.  If  steps  are  taken  to  secure 
the  co-operation  of  the  national  govemment,  it  would  seem 
to  be  even  more  incumbent  upon  the  State  to  provide  liber- 
ally  at  the  présent  time  for  the  vigorous  prosecution  of  this 
work. 

One  of  the  most  unfortunate  conditions  existing  in  the 
area  over  which  the  gypsy  moth  is  distributed  is  the  gênerai 
infestation  of  woodlands  which  bave  been  set  apart  for 
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parks.  The  magnificent  Lynn  woods  réservation,  a  park 
area  which  possesses  in  a  remarkable  degree  the  natural 
features  so  désirable  in  a  woodland  park,  bas  been  in  the 
past  so  thoroughly  infested  with  the  moth  that  many  trees 
in  restrieted  areas  bave  been  defoliated.  The  same  un- 
fortanate  conditions  bave  prevailed  to  a  mach  greater  degree 
in  the  beautiful  Fells  réservation  of  the  metropolitan  park 
System. 

Since  the  existence  of  large  colonies  of  the  moth  in  thèse 
areas  was  a  constant  menace  to  the  surroonding  woodlands, 
and  would  result  in  the  dévastation  and  death  of  many  of 
the  trees,  your  committee  bas  taken  vigorous  measores,  so 
far  as  funds  would  permit,  to  stamp  out  thèse  infestations. 
Wherever  such  work  bas  been  necessary  in  the  Fells  réser- 
vation your  committee  bas  freely  sought  and  as  freely 
received  the  co-operation  of  the  Metropolitan  Park  Com- 
mission. The  respective  objects  of  the  two  bodies  are  in 
entire  harmony.  The  Park  Commission  bas  endeavored  to 
secure  and  maintain  woodlands  and  other  areas  suitable  for 
park  purposes,  thus  contributing  to  the  enjoyment,  comfort 
and  health  of  the  inhabitants  of  the  metropolitan  district. 
The  object  of  your  committee  bas  been  to  préserve  trees 
and  other  végétation  from  dévastation  and  destruction  by 
the  moth. 

The  heroic  measures  which  are  practicable  and  economical 
in  the  case  of  ordinary  woodlands  bave  not  been  adopted  in 
treating  the  colonies  in  the  park  System  ;  but,  in  order  that 
the  integrity  and  beauty  of  the  parks  might  be  maintained, 
many  modifications  in  methods,  involving  a  greater  amoant 
of  band  labor,  bave  been  made  even  at  a  material  increase  in 
the  cost  of  the  work.  At  Pine  Hill,  Medford,  for  example, 
it  seemed  désirable  from  the  stand-point  of  the  Park  Com- 
mission to  préserve  as  many  as  possible  of  the  young  pines 
springing  up  in  the  underbrush.  To  eradicate  the  moths 
from  this  colony,  it  was  practically  a  necessity  to  eut  and 
bum  the  underbrush,  thus  driving  the  insects  to  the  trees 
where  they  might  be  taken  under  the  burlap.  By  modifica- 
tion of  this  method  of  work,  the  young  pines  were  pre- 
served,  although  the  expense  of  the  necessary  opérations 
was  greatly  increased.     In  this  and  many  other  instances 
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your  committee  bas  gladly  co-operated  with  the  Park 
Commission,  in  order  that  the  objects  of  both  bodies  might 
be  saccessfully  attained.  It  is  perhaps  well  to  indicate, 
howeyer,  that  the  work  against  the  moth  in  ail  woodland 
parks  most  be  performed  at  an  increased  expense  over  that 
on  similar  infested  areas  held  by  individuals,  where  it  is  not 
always  necessary  to  préserve  the  shrubbery  and  underbrush. 

Notwithstanding  the  &ct  that  the  work  against  the  gypsy 
moth  was  begon  under  a  misconception  of  the  size  of  the 
infested  area,  and  has  been  handicapped  and  imperilled  by 
redueed  and  delayed  appropriations,  constant  progress,  on 
the  whole,  has  been  made  toward  the  desired  end.  It  is, 
howeyer,  but  jast  to  say  that,  supported  by  the  libéral  ap- 
propriations of  the  past  two  years,  nearly  as  mach  progress 
has  been  made  toward  the  extermination  of  the  moth  as  in 
the  entire  seven  years  previous  to  1898.  Thèse  appropria- 
tions hâve  enabled  your  committee  to  carry  ont  in  nearly 
ail  their  détails  the  plans  for  dealing  with  the  entire  infested 
area,  and  the  results  now  apparent  fuUy  justify  the  libéral 
financial  policy  of  the  Législatures  of  1898-99.  Had  there 
ever  been  any  doubt  as  to  the  complète  possibility  of  exter- 
minating  the  gypsy  moth,  it  would  hâve  been  dispelled  by 
the  results  obtained  during  the  past  two  years. 

Under  the  former  System  of  redueed  and  delayed  appro- 
priations, it  was  practically  impossible  to  prevent  the  in- 
crease  of  the  moth  in  certain  parts  of  the  infested  district 
while  the  work  of  reducing  its  numbers  was  going  on  in 
other  parts.  When  spécial  attention  was  paid  to  the  réduc- 
tion of  the  moth  in  the  outer  towns,  the  inner  towns  were 
necessarily  neglected,  thus  affording  centres  of  infestation 
from  which  the  insects  could  again  spread  into  the  outer 
areas  which  had  been  cleared  ;  in  fact  the  rapid  multiplica- 
tion of  the  numbers  of  the  moth  in  the  central  woodlands  in 
the  years  1895-97  resulted  in  serions  dévastation  of  thèse 
wooded  areas,  and  menaced  the  success  of  the  entire  work. 
In  1896-97  there  were  in  the  infested  district  woodland  areas 
containing  gypsy  moth  egg-clusters  best  numbered  by  mil- 
lions. In  the  woodland  colonies  of  Saugus  alone,  for  exam- 
ple, in  the  winter  of  1896-97  approximately  one  million 
egg-clusters  were  killed  by  hand,  while  perhaps  as  many 
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more  were  destroyed  by  fire.  During  the  past  feU  a  careful 
search  of  thèse  colonies  by  skîUed  employées  resulted  in  the 
finding  of  less  than  one  hundred  egg-clusters. 

The  only  unfortunate  developments  of  the  past  year 
are  the  finding  of  colonies  of  the  moth  in  Newton  and 
Georgetown.  The  discovery  of  thèse  colonies  is  not  sur- 
prising,  in  view  of  the  large  number  of  gypsy  moths  that 
were  necessarily  allowed  to  increase  in  the  woodiands 
of  the  infested  district  in  the  years  of  restricted  appro- 
priations. In  facty  the  finding  of  outside  colonies  bas 
been  repeatedly  predicted  in  past  reports.  It  would  not 
be  surprising  if  similar  colonies  should  be  found  in  the  near 
future  near  the  border  of  the  infested  district.  Such  colonies 
being  usually  restricted  in  their  area,  and  well  isolated,  their 
extermination  présents  no  unsurmountable  difficulty. 

From  the  results  of  the  past  two  years ,  it  is  évident 
that  the  work  against  the  gypsy  moth  in  Massachusetts  is 
already  approaching  its  final  stages.  The  large  colonies 
hâve  been  practically  wiped  out  ;  many  of  the  smaller  col- 
onies hâve  been  exterminated  or  are  thoroughly  under  con- 
trol,  and  need  but  two  or  three  seasons'  work  to  secure 
their  absolute  extermination.  Three  years  ago  there  were 
many  localities  in  the  infested  district  where  there  were 
large  masses  of  egg-clusters.  To-day  the  infestation  of  the 
région  consists  of  the  scattered  remains  of  former  colonies 
and  their  offshoots,  which  must  be  subjected  to  careful  and 
continuai  examination  and  treatment  for  a  séries  of  years. 
Since  there  are  no  longer  large  colonies  to  demand  atten- 
tion, a  greater  amount  of  labor  will  be  available  for  this 
work  of  inspection  and  the  treatment  of  the  smaller  colonies. 

During  the  ensuing  year,  should  suitable  funds  be  made 
available  early  in  the  year,  ail  localities  where  egg-clusters 
were  found  during  the  fall  inspection  should  be  cleared  up 
and  made  ready  for  burlapping.  The  work  of  examining 
the  towns  not  yet  inspected  should  be  prosecuted  with  the 
utmost  rapidity  consistent  with  thorough  work,  and  any 
findings  of  the  moth  promptly  stamped  out  and  the  infested 
areas  cleared  up.  If  this  work  can  be  prosecuted  without 
unncessary  delays  during  the  year  1900,  the  entire  territory 
will  be  in  better  condition  for  the  summer's  work  than  ever 
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before.  It  is  believed  that  the  season's  work  under  thèse 
conditions  will  yîeld  better  results  than  hâve  heretofore  been 
attained. 

Your  committee  has  found  in  the  results  obtaîned  during 
the  past  two  years  an  ample  justification  of  the  estimate 
of  the  probable  annual  needs  of  the  work  as  given  by  Pro- 
fesser Femald  in  his  report  to  this  committee,  January, 
1897.  To  carry  out  its  plans  for  the  ensuing  year,  the 
committee,  therefore,  recommends  that  the  sum  of  $200,000 
be  spent  along  the  Unes  indicated.  It  is  unnecessary  at 
this  time  for  the  committee  to  reaffirm  its  belief  that  the 
entire  extermination  of  the  moth  is  a  possibility.  The  re- 
sults of  the  past  two  years'  work  are  sufficient  to  dispel 
any  doubt  on  this  point,  and  to  make  it  plain  to  the  most 
skeptical  that  if  sufficient  funds  can  be  provided  for  a  few 
years  longer  the  accomplishment  of  the  desired  end  will  be 
an  assured  fact. 

The  well-known  position  which  your  committee  has  con- 
sistently  maintained  during  the  past  years  has  been  re- 
peatedly  endorsed  by  the  country's  most  prominent  éco- 
nomie entomologists.  No  less  an  authority  than  Dr.  L.  O. 
Howard,  entomologîst  to  the  United  States  Department  of 
Agriculture,  has  frequently  examined  the  work  of  the  com- 
mittee's  employées  in  the  infested  district,  and  as  frequently 
expressed  confidence  in  the  ultimate  extermination  of  the 
moth  should  sufficient  funds  be  provided.  The  following 
resolution  was  passed  at  the  meeting  of  the  Association  of 
Economie  Entomologists  at  Columbus,  O.,  Aug.  19,  20, 
1899:  — 

Besolved,  That  the  Association  as  a  body  endorses  and  coin- 
mends  the  work  of  the  gypsy  moth  committee  of  the  State  of 
Massachusetts  in  continaing  tiie  extermination  of  this  pest. 

The  resolutions  adopted  at  the  annual  Farmers'  National 
Congress  are  given  below  :  — 

Wîiereas^  The  Farmers'  National  Congress  is  f  amiliar  with  the 
efforts  made  by  the  Commonwealth  of  Massachusetts  to  extermi- 
nate  the  gypsy  moth  ;  and 

Whereas^  On  former  occasions  it  has  endorsed  this  undertaking 
by  resolutions  ;  and 
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Wherea8^  The  existence  of  the  gypsy  moth  in  Massachasetts  is 
believed  to  be  a  standing  menace,  not  only  to  the  agricoltoral  and 
f orestry  interests  of  that  State,  but  to  ail  sections  of  our  country  ; 
it  being  f urther  believed  that  its  spread  into  other  States  wodd 
in  a  very  short  time  become  a  national  misfortune  and  an  ever- 
increasing  source  of  financial  loss  and  annoyance  to  our  people  :  — 

Eesolved^  That  this  Congress  heartily  appréciâtes  and  applauds 
the  great  work  already  donc  by  the  Commonwealth  of  Massa- 
chusetts, and  we  believe  that  she  is  entitled  to  the  gratitude  of  ail 
our  people  in  appropriating  a  million  dollars  in  the  attempt  to  ex- 
terminate  this  pest  f  rom  our  land  ;  and  be  it  f  urther 

Resolvedy  That,  recognizing  the  certainty  of  the  gypsy  motib 
becoming  a  great  national  pest,  should  the  efforts  of  Massachu- 
setts f  ail  at  a  time  when  complète  extermination  seems  more  tiian 
a  mère  possibility,  we  earnestly  appeal  to  the  Congress  of  the 
United  States  to  come  to  the  aid  of  the  Conmionwealth  of  Massa- 
chusetts, and,  by  the  appropriation  of  moneys  and  in  other  ways, 
secure  to  our  people  absolute  f  reedom  f  rom  this  dread  insect  pest. 

The  length  of  time  required  to  secure  the  absolute  exter- 
mination of  the  gypsy  moth  dépends  whoUy  upon  the  action 
of  tho  Législature.  Should  the  work  be  delayed  or  handi- 
capped  by  an  insufficient  appropriation,  muchof  the  ground 
gained  during  the  past  two  years  will  be  lost  ;  the  insects 
will  increase  in  the  woodland  colonies  and  eventually  spread 
into  the  outer  towns,  from  whîch  they  can  only  be  exter- 
minated  by  large  outlays  of  money.  If,  on  the  other  hand, 
this  work  receives  the  timely  financial  support  it  deserves, 
there  is  every  reason  to  believe  that  it  can  be  prosecuted  to 
a  favorable  conclusion. 

Owing  to  continued  ill  health,  the  director  of  field  work, 
Mr.  E.  H.  Forbush,  was  granted  leave  of  absence  for  three 
months,  dating  from  October  19.  During  the  eight  years 
in  which  Mr.  Forbush  bas  had  charge  of  the  work  against 
the  gypsy  moth  he  has  given  to  the  State  services,  whose 
importance  and  value  can  hardly  be  over-estimated.  It  is 
but  a  pleasant  duty  for  your  committee  to  record  its  high 
appréciation  of  the  worth  of  a  most  faitbful  officiai. 

During  the  director's  temporary  absence  bis  duties  hâve 
been  discharged  by  Mr.  A.  H.  Eirkland,  formerly  assistant 
entomologist  to  the  committee. 
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As  in  previous  years,  the  advice  and  assistance  of  Prof. 
C.  H.  Femald,  entomologist  to  the  committee,  bas  been 
freely  asked  and  as  freely  given.  Tbe  accurate  fulfilment 
of  tbe  results  predicted  by  Professor  Femald  sufficiently 
indicates  tbe  bigb  value  of  tbe  advice  wbicb  long  expérience 
and  well-ripened  judgment  enable  bim  to  give. 

Tbe  following  is  tbe  financial  report  of  tbe  gypsy  motb 
committee  to  tbe  State  Board  of  Agriculture  for  tbe  year 
1899:  — 


Financial  Statembnt  fob  1899 —  Gypsy  Moth. 
Balance  on  hand  Jan.  1, 1899,      .        .        .        .        .        .         $5,862  74 

Appropriation  for  the  year  1899,  $200,000,  from  which 
$10,000  was  Bet  aside  for  preventing  the  spread  of  the 
brown-tail  moth,  leaying,  for  the  gypsj  moth,  190,000  00 


Wm.  R.  Sessions,  expenses, 

E.  W.  Wood,  expenses, 
Augastos  Pratt,  expenses, 

F.  W.  Sargent,  expenses, 
J.  W.  Stockwell,  expenses, 
N.  I.  Bowditch,  bill  not  presented, 
John  M.  Danforth,  expenses, 

C.  H.  Femald,  expenses  and  rémunération, 
E.  H.  Forbnsh,  director,  salary,  . 
Travelling  expenses  of  director  and  men, 
Teaming,  livery  and  board  of  horses, . 
Wages  of  employées,  .... 
Bent  of  office,  storehonse  and  land, 
Supplies,  tools,  insecticides,  printing,  etc.. 

Balance  on  hand  Jan.  1,  1900, 


$10  65 

21  91 

76  93 

32  48 

8  89 

30  65 

561  08 

2,400  00 

1,927  88 

5,295  18 

167,278  31 

484  00 

17,662  43 

$195,790  29 
72  45 


$195362  74 


$195,862  74 


E.  W.  WOOD, 
ADGDSTUS   PRATT, 

F.  W.  SARGENT, 
N.  I.  BOWDITCH, 
JOHN  M.  DANFORTH, 
J.  W.  STOCKWELL, 

Committee  on  the  Oypsy  Moth,  Insects  and  Birds. 
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Report    of    the    Entomologist. 


Tothe  CommiUee  on  the  Oypsy  Moth, 

Gentlemen:  —  The  work  of  exterminating  the  gypsy 
moth  has  been  carried  on  during  the  present  season  with 
marked  success,  and  the  insect  has  been  reduced  to  such  an 
extent  over  almost  the  entire  territory  that  one  who  haa 
kept  in  close  touch  with  the  work  for  several  years  past 
cannot  fail  to  be  impressed  by  the  great  gain  that  has  been 
made  towards  the  extermination  of  this  pest. 

EXTEEMINATION   BY   THE   StATE   POSSIBLE. 

There  is  no  longer  any  question  in  the  minds  of  those 
who  hâve  made  a  careful  personal  investigation  of  ih&  work 
throughout  the  infested  territoiy  that  the  gypsy  moth  can 
be  exterminated.  Nearly  ail  of  the  prominent  économie 
entomologists  of  this  country  hâve  inspected  the  work  with 
great  care  and  thoroughness,  and  hâve  become  fully  con- 
vinced  that  extermination  is  possible,  if  the  Législature 
each  year  makes  the  fuU  appropriation  called  for  by  the 
gypsy  moth  committee.  Their  conclusions  on  this  subject, 
published  in  préviens  reports  of  this  committee,  show  that 
ail  expert  testimony  is  in  favor  of  continuing  this  work  till 
extermination  is  accomplished. 

The  most  extended  investigations  hâve  been  made  by  Dr. 
L.  O.  Howard,  entomologist  to  the  United  States  Depart- 
ment of  Agriculture,  who  has  made  exceedingly  thoroogh 
examinations  of  the  work  during  the  last  three  years,  and 
has  repeatedly  expressed  the  opinion  that  it  is  possible  to 
exterminate  the  gypsy  moth,  if  the  fiill  appropriations  asked 
for  are  made  by  the  Législature. 

In  a  letter  from  Dr.  Howard,  dated  Oct.  23,  1899,  he 
writes  as  folio ws  :  *«  The  condition  of  the  entire  territory  is 
admirable  ;  it  surpasses  my  expectations  of  two  years  ago, 
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and  far  surpasses  my  expectatîons  of  the  past  midsummer, 
when  I  leamed  of  the  two  new  outside  colonies.  The  fact 
is,  that  the  iield  force ,  under  such  experienced  field  super- 
intendents  as  you  now  hâve,  is  now  able  without  hésitation 
to  do  exactly  the  right  thing  in  such  emergencies  as  those 
of  the  past  summer,  and  to  do  it  promptly  and  without 
waste  of  effort.  It  has  taken  ail  thèse  past  years  to  arrive 
at  such  a  condition  of  affairs.'' 

CosT  OF  Extermination. 
In  my  report  of  January,  1897,  to  this  committee,  I  gave 
an  estimate  of  the  time  and  money  that  would  be  rcquired 
to  exterminate  this  insect,  which  was  an  appropriation  of 
not  less  than  $200,000  a  year  for  a  tenu  of  not  less  than  five 
years,  and  then  an  appropriation  of  not  less  than  $100,000 
a  year  for  a  term  of  not  less  than  five  years,  aflber  which 
an  appropriation  of  perhaps  $15,000  a  year  for  a  period  of 
five  years  would  be  required.  Wishing  to  obtain  the  opinion 
of  Dr.  Howard  on  this  estimate,  I  wrote  him,  and,  in  a  letter 
dated  Feb.  20,  1899,  he  writes  as  follows  ;  «'I  think  your 
estimate  of  the  time  it  will  take  to  exterminate  the  gypsy 
moth,  as  published  in  the  reports  and  bulletins  of  the  gypsy 
moth  committee,  is  reasonable,  and  I  think  that,  if  the 
money  is  appropriated  and  made  promptly  available,  exter- 
mination will  be  accomplished,  as  you  prophesy."  The 
Législature  has  not  given  the  required  appropriations  until 
the  last  two  years.  Even  then  $10,000  each  year  of  the 
necessary  appropriation  was  required  to  be  spent  on  the 
brown-tail  moth,  and  there  hâve  also  been  unfortunate  delays 
in  granting  thèse  appropriations.  Yet,  from  the  results  of 
the  last  two  years,  I  am  more  than  ever  convinced  that  the 
insect  can  be  exterminated  in  the  time  indicated,  if  the  full 
amount  asked  for  each  year  be  promptly  appropriated. 

WhO   8HOULD   BE   INTERESTED   IN  THIS   WORK. 

There  can  be  no  doubt  that  each  taxpayer  in  the  Com- 
monwealth  of  Massachusetts  should  be  interested  in  this 
work,  and,  in  justice  to  himself,  consider  whether  it  is  pos- 
sible for  the  State  to  exterminate  this  insect  ;  and,  in  this 
case,  whether  it  will  cost  him  more  in  taxes  than  it  would 
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to  fight  the  insect  himself  when  it  reaches  his  premises.  To 
détermine  this  question,  we  haye  only  to  consider  that  the 
value  of  the  taxable  property  in  this  State  is  $2,4299832,- 
966,  and  an  appropriation  of  $200,000  is  a  tax  of  less  than 
one-twelfth  of  a  mill  on  a  dollar.  A  man  having  taxable 
property  to  the  amount  of  $5,000  wili  hâve  to  pay  a  tax  of 
only  41  cents  and  6  mills  for  this  purpose.  K  we  suppose 
a  man  on  a  $5,000  farm  should  hâve  to  pay  this  tax  annually 
as  long  as  he  carries  on  the  farm,  say,  forty  years,  the  sum 
total  of  his  tax  during  ail  those  years  would  amount  to 
$16.64,  which  is  far  less  than  it  would  cost  him  to  clear  the 
gypsy  moth  from  his  premises  in  a  single  year.  Such  a 
farmer  in  the  western  part  of  the  State  can  look  upon  this 
tax  as  a  premium  paid  to  the  State  to  protect  him  from 
damage  by  the  gypsy  moth,  in  the  same  way  as  a  premium 
paid  an  insurance  company  protects  him  from  loss  by  fire. 
If,  however,  the  Législature  continues  to  adopt  the  rec- 
ommendations  of  the  gypsy  moth  committee  till  the  pest  is 
exterminated,  this  tax  will  continue  but  a  comparatively 
few  years. 

The  Action  dp  the  Législature. 

The  only  uncertainty  at  the  présent  time  about  extermi- 
nation is  the  action  of  the  Législature.  There  are  members 
of  this  body  who  hâve  taken  time  to  investigate  the  gypsy 
moth  work  thoroughly.  They  hâve  gone  over  the  infested 
territory  and  studied  the  problem  very  carefully  from  eveiy 
point  of  view,  with  the  resuit  that  they  realize  the  full 
gravity  of  the  situation  ;  the  great  destruction  that  this  in- 
sect would  cause  if  allowed  to  spread  over  the  State  ;  the 
impossibility  of  exteimination  or  of  successfully  dealing 
with  the  pest  by  individuals  or  even  municipalities  ;  and 
they  are  also  convinced  that  the  State  can  and  ought  to 
fumish  the  means  necessary  for  the  absolute  extermination 
of  this  insect.  There  are  others  who,  unfortunately,  hâve 
had  neither  time  nor  opportunity  to  investigate  this  work, 
and  they  may  not  be  familiar  with  such  problems.  I  am 
not  surprised  that  such  persons  should  think  it  impossible 
to  exterminate  the  moth,  for  several  noted  économie  ento- 
mologists  held  the  same  opinion  before  visiting  the  infested 
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territory  ;  but  after  making  a  carefui  inspection,  they  in- 
variably  became  convinced  not  only  that  extermination  was 
possible,  but  that  it  was  the  manifest  duty  of  the  State  to 
cany  on  the  work  to  completion. 

The  expérience  of  the  past  nîne  years  has  proven  con- 
clusively  that  when  the  appropriations  are  reduced  one- 
third  or  one-half,  as  was  the  case  for  several  years,  little  or 
no  gain  is  made  towards  extermination,  and  therefore  this 
policy  resalts  in  an  absolute  waste  of  public  money.  If, 
therefore,  the  Législature  will  not  appropriate  the  fuU 
amount  required  for  the  successful  prosecution  of  this  work, 
it  would  be  better  to  make  no  appropriation  whatever.  The 
best  interest  of  every  tax-payer  in  the  Commonwealth  of 
Massachusetts  demands  that  the  Législature  shall  promptly 
grant  the  fidl  appropriation  asked  for  by  the  gypsy  motli 
committee. 

Bespectfîilly  submitted, 

C.  H.  FERNALD. 
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Eepobt    of  Aoting    Field   Dibector. 


To  the  Commutée  on  the  Oypsy  Molh. 

In  presenting  a  report  on  the  field  opérations  againat  the 
gypsy  moth  during  1899,  the  acting  director  aims  to  give 
a  brief  history  of  the  year's  work,  a  detailed  statement  of 
the  infestation  of  each  town,  a  summary  of  the  condition 
of  the  entire  infested  district,  and  a  few  gênerai  considéra- 
tions which  may  be  of  interest  to  the  tax-payer. 

History  dp  the  Year's  Work. 

During  January  experienced  employées  were  kept  at  work 
scouting  for  the  moth  in  the  woodlands  of  Lynn,  Peabody, 
Salem  and  Swampscott,  and  in  the  residential  portions  of 
Chelsea  and  Wakefield.  A  part  of  the  force  was  engaged 
in  chopping,  and  at  times  when  the  snow  was  deep  the 
entire  force  was  utilized  in  cutting  over  infested  woodlands 
in  Arlington,  Lincoln,  Lynn,  Malden,  Medford,  Salem, 
Winchester  and  Wobum.  In  thîs  manner  large  areas  of 
infested  scrub  growth  were  cleared  up,  while  infested  timber 
lands  were  thinned  and  made  ready  for  burlapping.  Thîs 
work  was  prosecuted  as  rapidly  as  possible  until  the  close 
of  the  month. 

With  the  resumption  of  the  work  on  February  22,  scout- 
ing was  continued  in  Belmont,  Malden,  Saugus  and  Wake- 
field, when  the  weather  favored,  while  a  considérable  amount 
of  cutting  and  burning  was  donc  in  Arlington,  Lexington, 
Malden,  Medford,  Saugus  and  Wobum.  Thèse  opérations 
were  interrupted  on  March  9,  when  the  emergency  appro- 
priation became  exhausted. 

The  late  date  on  which  the  main  appropriation  became 
available,  April  15,  made  it  imperative  that  ail  possible  kill- 
ing  of  eggs  should  be  donc  before  the  hatching  period. 
Accordingly,  this  work  was  prosecuted  vigorously  over  the 
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entire  âistrict,  but  paiticularly  in  Malden  and  Medford, 
where  lai^  numbers  of  egg-clusters  still  remained.  Early 
in  May,  as  the  eggs  began  to  hatch  and  the  young  larvœ  to 
spready  infested  brash  lands  were  bnmed  over  with  oil,  thus 
destroying  many  infestations  of  considérable  size,  and  pre- 
yenting  a  fartber  spread  of  the  insect.  The  large  amonnt 
of  preparatory  work,  such  as  egg  killing,  cutting  and  bum- 
ing,  etc.,  whicb  bad  been  done  in  the  months  which  had 
elapsed  since  the  laying  of  the  eggs  in  midsummer,  1898, 
had  placed  the  entire  district  in  a  condition  where  the  bur- 
lap  could  be  better  attended  than  ever  before.  Fifty-three 
tons  of  barlap  were  purchased  and  made  ready  for  applica- 
tion to  the  trees.  A  large  number  of  employées  was  added 
to  the  force,  and  the  work  of  burlapping  was  carried  on  as 
rapidly  as  possible. 

The  work  was  continued  without  delay  dnring  the  early 
part  of  June,  and,  as  a  resuit,  over  2,300,000  trees  were 
banded  with  the  burlap,  while  on  over  1,000,000  others  the 
bands  of  last  year  were  still  servioeable.  The  foliage  was 
now  developed  to  such  an  extent  that  spraying  opérations 
could  be  prosecuted  with  advantage,  and  twenty  gangs 
with  the  improved  tank  outfits  were  kept  at  work  applying 
the  poison  to  the  leaves.  Spraying  is  an  expensive  opér- 
ation under  the  best  conditions,  and  in  previous  years  the 
effectiveness  of  this  work  bas  been  ofben  nuUified  in  part 
by  fréquent  rains.  From  our  stand-point,  however,  the  clî- 
matic  conditions  in  the  season  of  1899  were  ail  that  could 
be  desired.  Under  the  influence  of  clear,  dry  weather  the 
poison  was  applied  easily,  and  as  readily  dried  on  the  foli- 
age. The  effectiveness  of  this  treatment  was  soon  apparent 
in  the  thousands  of  dead  caterpillars  that  covered  the  ground 
beneath  the  infested  trees.  This  method  was  particularly 
satisfactory  in  dealing  with  colonies  in  the  metropolitan 
park  System,  where  ît  seemed  undesirable  to  use  more  radi- 
cal measures.  Later  in  the  month  when  the  larvée  began 
to  cluster,  spraying  opérations  were  gradually  discontinued, 
and  spécial  attention  was  given  to  the  destruction  of  the 
insects  under  the  burlaps. 

Throughout  July  the  inspection  of  the  burlaps  was  carried 
on  diligently.     In  the  worst  colonies,  daily  or  even  senû- 
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daily  inspections  were  the  raie  ;  in  other  colonies,  the  burlaps 
were  examined  every  second  or  third  day.  In  residential 
districts,  where  small  colonies  were  widely  scattered,  bicy- 
cle gangs  were  organized  among  the  employées,  and  by  thb 
System  the  colonies  received  constant  and  thorough  atten- 
tion. As  the  insects  approached  the  papal  stage,  infested 
walls  were  bamed  ont  with  oil,  and  areas  of  brash  land  in 
which  the  larvœ  had  appeared  were  also  bamed  with  the 
oil  spray. 

The  beginnîng  of  Aagast  marked  the  termination  of  the 
larval  and  papal  seasons.  The  barlaps  were  given  a  final 
inspection,  and  ail  places  where  the  treatment  coald  be  ased 
with  advantage  were  thoroaghly  bamed  with  oil  spray. 
The  barlap  season  having  passed,  the  field  work  was  dis- 
continaed  from  Aagast  18  to  September  5.  The  work  of 
removing  the  barlap  was  began  early  in  September,  a 
search  for  eggs  being  made  at  the  same  time.  As  the 
process  of  hanting  for  egg-clasters  is  necessarily  a  slow 
one,  the  removal  of  the  barlaps  was  not  completed  antil 
near  the  end  of  the  month.  In  woodland  colonies  ail 
serviceable  barlaps  were  left  on  the  trees  for  the  next  year. 
The  fall  inspection  was  prosecated  rapidly  in  the  oater 
towns.  In  the  inner  towns,  egg  killing,  baming  of  brash 
and  tinning  of  cavities  in  infested  trees  received  the  atten- 
tion of  a  large  namber  of  employées.  The  nambers  of 
the  force  were  gradaally  reduced  by  suspension  and  dis- 
charge,  the  most  experienced  men  being  retained  for  the 
fall  inspection. 

In  October  the  work  of  scoating  and  egg  destraction  was 
continaed.  Towns  which  had  not  been  examined  for  two 
or  three  years  were  given  a  thoroagh  search,  and  ail  find- 
ings  of  the  moth  promptly  stamped  ont.  Considérable 
attention  was  given  to  tinning  cavities  in  infested  fniit  and 
shade  trees,  thereby  destroying  many  hiding-places  of  the 
moth.  Infested  walls  noted  daring  the  fall  inspection  were 
spray ed  with  oil  in  order  to  destroy  the  egg-clasters, — a 
method  which  is  both  cheap  and  effective.  A  large  amoant 
of  effort  was  directed  towards  clearing  ap  the  newly  foand 
colonies  in  Newton  and  Georgetown.  Thèse  localities  were 
scoated  by  trained  men,  who  were  foUowed  by  gangs  of 
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choppers.  In  this  way  the  scatterod  înfestations  were 
located,  cleared  up,  and  the  territory  put  in  excellent 
condition  for  bnrlapping. 

During  the  early  part  of  November  the  work  of  scouting 
and  clearing  woodland  colonies  recoived  the  attention  of  the 
major  part  of  the  force.  Later,  an  examination  was  made 
for  the  brown-tail  moth  in  several  of  the  more  northem 
townsy  and,  as  the  leaves  had  fallen  from  the  trees,  the 
-work  of  destroying  this  insect  was  commenced.  Nearly 
the  entire  force  was  engaged  in  this  work  from  November 
9  to  23,  when,  as  the  appropriation  had  become  nearly 
exhausted,  field  opérations  were  discontinued.  The  field 
superintendents  and  their  assistants  were  retained  during 
December,  and  their  services  utilized  in  examining  impor- 
tant outlying  colonies, — a  work  requiring  the  greatest 
possible  skill,  and  for  which  they  are  exceptionally  well 
fitted. 

SUMMABY  DP  THE   YeAR'S   WoRK. 

In  the  following  summary  there  are  given  only  such  data 
as  can  be  accurately  compiled.  In  the  reports  issued  pré- 
viens to  January,  1898,  there  were  recorded  the  numbers 
of  each  form  of  the  moth  killed.  Thèse  figures  were  com- 
piled at  a  considérable  expense,  and  in  the  past  three  years 
we  hâve  transferred  this  expenditure  to  field  labor,  believ- 
ing  that  the  field  work  should  hâve  ail  possible  financial 
support.  The  records  of  the  daily  work  of  our  employées 
are  on  file  and  may  be  examined  at  the  oflSce  of  the  com- 
mittee. 

Work  Donc. 

Trees  inspected, 17,487,105 

Trees  banded  with  insect-lime, SOI 

Trees  burlapped,    .        .                        2,804,662 

Trees  sprayed, 10,752 

Trees  eut, 468,790 

Trees  trimraed, 99,597 

Trees  scraped, 3,794 

Trees  in  which  carities  were  covered, 8,896 

Buildings  inspected, 9,554 

Buildings  infestod, 571 

Fences  inspected  (rods), 49,854 

Fences  infested, 561 

Stonewalls  inspected  (rods), 16321 
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Stone  walls  infested, 868 

Stone  wallB  bnrned  (lods), 2,053 

StODe  walls  sprajed  (rods), 3,495 

Bmsh  cat  and  bnrned  (acres), 8,509 

Grornid  bnrned  over  with  oil  (acres), 151 

Gronnd  bnmed  over  withoat  oil  (acres),      ....  155 

Groond  sprayed  with  oil  (acres), 11 


Number  qf  Employées  in  1899. 


Jan.  8-Jan.  7, . 

.  408 

July8-July8,. 

.  581 

Jan.  9-JaiL  14, 

.  890 

July  10-July  16,      . 

.581 

Jan.  16-Jan.  21,       . 

.  895 

July  17-July  22,      . 

.527 

Jan.  2S-Jan.  28, 

.  859 

July  24-July  29,      . 

.520 

Jan.  SO-Jan.  81,      . 

.    85 

July  81-Aug.  6, 

.515 

Feb.  1-Feb.  4, . 

.    27 

Aug.  7-Aug.  12, 

.  501 

Feb.  6-Feb.  11, 

.    80 

Aug.  14-Aug.  18,     . 

.498 

Feb.  IS-Feb.  18, 

.    89 

Aug.  19-Aug.  26,     . 

.    29 

Feb.  20-Feb.  25,      . 

.  282 

Aug.  28-Sept  4, 

.    29 

Feb.  27-March  4,     . 

.  319 

Sept  6-Sept  9, 

.  815 

March  6-March  9,   . 

.  886 

Sept  11-Sept  16,    . 

.  816 

March  10-March  11, 

.    68 

Sept  18-Sept  28,    . 

.  806 

Maroh  18-March  18, 

.    28 

Sept  26-Sept  30,    . 

.297 

Maich  20-March  25, 

.    22 

Oct2-Oct7,  . 

.268 

March  27-April  1,  . 

.    26 

Oct  9-Oct  14, . 

.  281 

April8-April8,      . 

.    26 

Oct  16-Oct  21, 

.  224 

April  10-April  16,  . 

.  185 

Oct  28-Oct  28, 

.  214 

April  17-April  22,  . 

.  289 

Oct  80-Nov.  4, 

.  218 

April  24-April  29,  . 

.  868 

N0V.6-N0V  11, 

.  209 

Mayl-Maje,. 

.  414 

Nov.  18-Nov.  18,     . 

.  201 

May8-Mayl3, 

.  461 

Nov.  20-NoT.  28,     . 

.  189 

May  16-May  20, 

.  478 

Nov.  28-Nov.  26,     . 

.    36 

May  22-May  27.      . 

.  620 

Nov.  25-Dec.  2, 

.    82 

May  29-Jmie  3, 

.  616 

Dec.  4-Deo.  9, . 

.    83 

June  5-Jmie  10, 

.  612 

Dec.  11-Dec.  16, 

.    82 

June  12-June  17,    . 

.  618 

Dec.  18-Deo.  23,       . 

.    82 

Jnne  19-Jane  24,    . 

.  629 

Dec.  25-Dec.  81, 

.    82 

June  26-Jaly  1, 

.  648 

False  a 

Ilabms. 

As  stated  in  another  place  in  this  report,  the  distribution 
of  the  bulletin  on  the  gypsy  moth  bas  stimulated  attention 
on  the  part  of  the  public  toward  insect  déprédations.  As 
was  expected,  this  bas  led  to  the  sending  to  this  ofBce  of  an 
unusually  large  number  of  false  complaints  of  damage  by 
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the  gypsy  moth.  This  is  as  it  sbonld  be.  Our  attitude  in 
this  matter  bas  been  tbat  it  is  better  to  investigate  bondreds 
of  cases  of  supposed  damage  ratber  tban  to  overlook  a  single 
case  of  actual  injury  by  the  gypsy  moth.  To  this  end  it  is 
hoped  tbat  property  owners  will  continue  their  activity  in 
noting  unusual  insect  injury,  and  report  ail  suspicions  cases 
promptly  to  this  office. 

A  list  of  non-infested  towns  which  bave  been  visited  be- 
cause  of  complaints  received  is  given  below  :  — 


Acton. 

Dedham. 

Lowell. 

Andover. 

Essez. 

Newhniyport 

Bamstable. 

Framingham. 

Norwood. 

Billerica. 

Gloucester. 

Qoinçy. 

Boxford. 

Greenfield. 

Rookport 

Bradford. 

Hamilton. 

Topsfield. 

Braintree. 

Haverhill. 

WeUesley. 

Brookfield. 

HoUiston. 

Wenham. 

Canton. 

HuU. 

Westford. 

Chelmsford. 

Hyde  Park. 

Westwood. 

Concord. 

Ipswich. 

Wilmington. 

OUTSroE   C!OLONIES. 

As  in  past  years,  infestations  bave  appeared  in  the  régions 
lying  outside  the  boundary  line  established  in  1891.  Since 
this  line  was  determined  by  a  hasty  searcb  by  untrained 
men,  and  not  by  a  carefiil  tree-to-tree  examination  by  skilled 
inspectorsy  it  bas  often  seemed  remarkable  to  those  most 
familiar  with  the  work  tbat  so  few  outside  colonies  of  the 
motb  bave  developed.  In  most  of  thèse  colonies  there  is 
not  lacking  abundant  internai  eyidence  to  show  tbat  they 
date  back  to  the  years  of  the  moth's  greatest  abundance, 
1889-91,  a  tîme  when  the  caterpillars  were  swarming  forth 
in  large  numbers  from  the  centres  of  înfestation. 

Of  the  two  outside  colonies  found  the  past  year,  the  one 
in  Newton  is  the  most  extensive,  while  the  trees  in  the 
Georgetown  colony  suffered  the  most  severe  injury.  With- 
out  doubt  the  Newton  colony  is  a  resuit  of  traffic  between 
the  résidences  of  citizens  of  the  locality  and  certain  estâtes 
in  a  town  known  to  be  infested.     A  carefîil  investigation 
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shows  that  certain  families  living  in  the  infested  district  in 
Newton  bave  been  accustomed  in  the  past  nine  years  to  visit 
and  receive  visits  from  other  families  living  in  generally 
infested  localities  in  Arlington. 

The  colony  in  Georgetown  centres  on  the  site  of  an  aban- 
doned  farm,  where  for  several  years  a  Melrose  poultry 
dealer  was  accustomed  to  make  stays  of  considérable  length. 
His  home  place  at  Melrose  was  for  years  overrun  with  the 
moth,  and  it  was  his  practice  to  leave  his  wagon  and  poultry 
crates  standing  near  infested  trees  for  considérable  periods 
of  time.  Having  disposed  of  a  load  of  poultry,  he  would 
retum  to  Georgetown  and  coUect  another  stock  of  fowls  in 
that  vicinity,  calling  frequently  at  the  farm  mentioned. 
There  can  be  but  little  doubt  that  this  continued  traflSc  was 
the  means  of  transporting  the  moth  to  Georgetown. 

The  condition  at  Newton  well  illustrâtes  one  evil  of  re- 
duced  appropriations.  With  the  pressure  of  work  else- 
where,  the  Board  has  never  been  able  to  do  more,  since  the 
hurried,  pi*eliminary  survey  of  1891,  than  to  inspect  the 
northern  strip  of  Newton  contîguous  to  the  infested  towns 
of  Brighton,  Waltham  and  Watertown  ;  to  examine  a  few 
localities  elsewhere  in  the  city  most  liable  to  infestation  ; 
and  to  inspect  the  adjoining  West  Roxbury  district  of 
Boston  and  the  town  of  Brookline,  and  the  main  routes  of 
travel  and  localities  most  exposed  to  infestation  in  Weston, 
Wellesley,  Needham  and  Dedham. 

Since  we  hâve  never  been  able  to  obtain  sufficient  fonds 
to  permit  a  thorough  examination  of  ail  the  outlying  towns, 
we  hâve  early  appreciated  and  adopted  the  suggestion  made 
by  Dr.  L.  O.  Howard,  entomologist  of  the  United  States 
Department  of  Agriculture,  in  his  comprehensive  report  on 
the  work  against  the  gypsy  moth.* 

A  bulletin  describing  the  habits  and  appearance  of  the 
moth  was  prepared,  as  suggested  by  Dr.  Howard,  and  dis- 
tributed  throughout  the  towns  adjacent  to  the  infested  dis- 
trict. In  this  way  public  attention  has  been  called  to  ail 
unusual  insect  damages.  The  value  of  this  procédure  has 
been  shown  in  the  finding  of  the  Newton  colony,  which  was 

♦  «*  The  Gypsy  Moth  in  America,"  Bnlletin  No.  11,  new  séries,  Division  of  Ento- 
mology»  United  States  Department  of  Agricoltnre,  1897. 
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located  aa  a  resnlt  of  the  pemsal  of  the  balletin  by  one  of 
tbe  owners  of  the  infested  estâtes.  The  bulletin  has  been 
distributed  in  the  following  cities  and  towns  :  — 


Acton. 

Gloucester. 

Quîney. 

Andover. 

Groveland. 

Randolph. 

Bedford. 

Hamilton. 

Rockport 

Billerica. 

Haverhill. 

Rowley. 

BraÎDtree. 

Hyde  Park. 

Sudbury. 

Boxford. 

Ipswich. 

Tewksbuiy. 

Burlington. 

Lincoln. 

Topsfield. 

Canton. 

Middleton. 

Wayland. 

Carlisle. 

Milton. 

Wellesley. 

Chelmsford. 

Natick. 

Wenham. 

Concord. 

Needham. 

Weston. 

Danvers. 

Newbuiy. 

Westwood. 

Dedham. 

Newton. 

West  Newbury. 

Dover. 

North  Andover. 

Wilmington. 

Essex. 

North  Reading. 

Framingham. 

Norwood. 

Two  factors  hâve  been  of  importance  in  the  development 
of  ontside  colonies.  The  spreading  of  the  moth  from  the 
woodland  colonies  in  the  years  of  restricted  appropriations 
has  been  accompanied  with  grave  dangers.  More  important, 
however,  has  been  the  great  dissémination  of  the  insect  in 
the  early  years,  when  îts  activities  were  practically  uncon- 
troUed. 

Since  so  few  infestations,  comparatively,  hâve  developed, 
it  is  probable  that  now,  in  the  eleventh  year  since  the  moth 
outbreak  (and  consequently  greatest  spread)  of  1889,  suflS- 
cient  time  has  elapsed  for  the  development  and  discovery 
of  any  colonies  started  six  to  ten  years  ago.  From  the 
beginning  of  the  work  the  efforts  of  the  Board  hâve  been 
directed  to  keeping  the  main  avenues  of  travel  and  public 
places  in  infested  towns  free  from  the  moth,  thus  guarding 
against  this  very  danger  of  distribution.  For  years  past 
the  moth  has  been  reduced  to  a  minimum  in  the  very  places 
where  the  chance  of  distribution  was  the  greatest.  But 
even  if  ontside  colonies  should  develop  in  the  future,  their 
occurrence,  unless  they  are  larger,  more  numerous  or  farther 
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removed  from  the  centre  of  infestation  than  those  heretofore 
fonndy  —  conditions  whîch  hardly  seem  probable, — is  net 
80  serions  a  menace  to  the  success  of  the  work  as  the  en- 
forced  neglect,  necessary  in  the  years  of  diminished  appro- 
priations, of  large  infested  woodland  colonies  in  the  central 
district.  The  acreage  of  the  outside  colonies  is  seldom 
large  ;  that  of  the  inside  woodland  colonies  is  numbered  by 
hondreds.  Outlying  colonies  are  generally  well  isolated, 
and  their  extermination,  where  sufficient  fonds  are  provided, 
is  not  a  matter  of  great  difficulty . 

CîONDinON   OF   THE   InTESTED   ReGION. 

The  detailed  description  of  the  condition  of  the  infested 
towns  will  afford  a  proper  basis  for  a  summary  of  the  con- 
dition of  the  entire  district.  Under  *'outer  towns"  are 
included  those  towns  lying  between  the  central  infested 
région  and  its  border.  The  <*  central  towns  **  are  those 
lying  nearest  the  centre  of  infestation  and  are  most  gen- 
erally infested. 

Outer  Towns, 

Arlington.  —  The  condition  of  Arlington  shows  a  grati- 
fying  improvement.  Bat  few  places  hâve  been  foond 
infested  in  the  residential  part,  and  in  the  majority  of 
thèse  only  scattered  caterpillars  were  taken.  The  wood- 
land colonies  were  thoroughly  worked  with  good  résulta. 
They  still  need  thorough  and  repeated  examinations,  and, 
if  thèse  can  be  given  tbem,  their  extermination  is  assured. 
In  the  fall  of  1899  the  entire  burlapped  area  was  carefully 
inspected,  and  but  few  nests  were  found.  A  considérable 
amount  of  territory  beyond  the  burlaps  was  also  inspected, 
and  three  small  colonies  were  located.  Thèse  colonies  are 
restricted  in  area,  and  their  extermination  is  not  a  difficult 
problem.  There  yet  remain  a  few  colonies  where  the  cavi- 
ties  in  the  trees  should  be  closed  and  the  loose  bark  removed, 
and  in  others  dead  trees  and  brush  should  be  eut,  after  which 
ail  the  infestations  in  the  town  will  be  in  the  best  possible 
condition  for  rapid  extermination. 

Belmont.  —  There  are  probably  more  worthless,  hollow 
fruit  trees  and  brush  infested  stone  walls  in  Belmont  than 
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in  any  of  the  towns  in  eastem  Massachusetts,  and  thèse  two 
factors  haye  been  of  grave  importance  in  preventing  the 
extermination  of  the  moth  hère.  In  spite  of  thèse  obstacles 
notable  progress  towards  extermination  has  been  made  in  the 
residential  district.  In  the  northem  part  of  the  to wn  limited 
infestations  hâve  been  found  in  the  brash  and  woodland 
areas.  The  whole  town  should  be  carefiilly  inspected  before 
the  hatching  period,  and  ail  infestations  put  in  shape  for 
exterminative  measures.  If  this  cannot  be  donc,  extensive 
colonies  may  develop  hère  ;  if  it  can  be  donc,  and  thèse 
measures  applied,  the  extermination  of  the  moth  from  Bel- 
mont  will  not  be  difBcult  of  accomplishment. 

Boston.  —  In  Dorchester  and  Roxbury  but  5  caterpillars 
were  taken  under  the  burlaps.  In  South  Boston  three  times 
the  area  was  burlapped  the  past  season  that  was  covered  in 
1898.  The  burlaps  were  carefiilly  attended,  and  no  trace 
of  the  moth  was  discovered  throughout  the  entire  season. 
Three  former  colonies  in  East  Boston  hâve  been  apparently 
exterminated.  At  Orient  Heights  the  infested  vacant  lots 
hâve  been  cleared  up,  the  fruit  and  shade  trees  trimmed, 
and  exterminative  work  is  now  well  in  hand.  Boston 
proper,  Roxbury  and  Dorchester  should  now  be  thoroughly 
inspected  by  experienced  men  to  guard  against  the  répéti- 
tion of  such  an  outbreak  as  occurred  several  years  ago  at 
Sargent  Street,  Dorchester.  This  work  should  be  done 
early  in  the  season,  so  that  if  an  infested  spot  is  located, 
it  can  be  cleared  up  at  once  before  the  hatching  time. 

Broohline.  —  Since  the  finding  of  the  colonies  in  this  town 
in  1896  sufficient  time  had  elapsed  to  allow  any  straggling 
moths  from  thèse  colonies  to  increase  to  a  point  where  their 
présence  could  be  easily  detected.  A  thorough  inspection 
of  the  residential  district  was  made  last  spring.  As  a  resuit 
of  this  examination,  it  seems  probable  that  the  infestations 
in  Brookline  hâve  now  been  located.  A  small  number  of 
larvœ  were  taken  at  différent  points  in  the  town  during  the 
past  summer.  At  the  Schlesinger  colony,  where  a  formida- 
ble outbreak  of  the  moth  occurred  in  1896,  only  2  larv»  were 
found  in  1899.  At  the  Crafts  colony  there  has  been  no  trace 
of  the  moth  found  in  1898  or  1899,  and  the  insect  has  been 
probably  exterminated  there. 
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Burlington.  —  Two  of  the  formerly  large  colonies  appear 
to  be  exterminated,  as  no  form  of  the  moth  was  found  in 
them  during  1899.  During  the  past  fall  it  became  possible 
for  the  first  time  in  years  to  inspect  a  part  of  the  woodland 
areas.  Two  colonies  of  considérable  importance  were  found 
near  places  formerly  infested,  and  in  another  locality  a  single 
egg-cluster  was  found.  Ail  of  the  colonies  hâve  been  thor- 
oughly  worked  over  and  put  in  excellent  condition  for  the 
opérations  of  next  year,  when,  if  they  receive  proper  atten- 
tion, their  extermination  should  be  accomplished. 

Cambridge,  —  Scattered  larvœ  hâve  been  taken  in  Cam- 
bridge during  the  past  season.  Two  small  infestations  in 
the  vicînity  of  Fresh  Pond  demand  thorough  attention. 
Because  of  the  large  amount  of  valuable  trees  and  shrubbery 
in  this  city,  the  more  heroic  methods  of  fighting  the  moth 
cannot  be  folio wed;  hence,  to  secure  extermination  there 
will  be  needed  in  the  future  an  increased  amount  of  hand 
labor  at  an  increased  expense.  Cambridge  is  in  a  condi- 
tion for  thorough  exterminative  measures,  and  as  soon  as 
there  are  no  badly  infested  centres  from  which  the  city 
may  become  reinfested,  such  measures  should  yield  most 
satisfactory  results. 

Chdsea.  —  Ail  the  trees  in  this  city  were  burlapped  in 
1899,  and  repeatedly  examined.  Less  than  one-fourth  as 
many  larvœ  and  only  about  one-sixth  as  many  cgg-clusters 
were  found  as  in  the  previous  year,  the  larger  number 
having  been  found  near  the  old  infested  centres  adjacent 
to  Everett.  To  exterminate  the  moth  in  Chelsea  it  will 
be  necessary  first  to  suppress  the  gênerai  infestations  in 
Everett  and  Malden,  and  then  to  pay  constant  attention 
to  the  burlaps  for  a  few  years. 

Georgetown.  —  If  évidence  were  needed  that  the  gypsy 
moth  has  lost  none  of  its  notorious  capacity  for  harm,  the 
scènes  presented  in  July  last  at  the  Long  Hill  colony  in 
Greorgetown  afforded  alarming  proof  of  the  fact.  The  gypsy 
moth  caterpillars  swarmed  over  three  acres  of  woodland,  on 
two  acres  of  which  the  trees  stood  as  bare  as  in  midwinter. 
Pines,  oaks,  elms,  maples,  birches  and  hickories,  together 
with  the  underbrush  and  herbage,  were  alike  stripped. 
Reliable  local  observers,  who  watched  the  colony  during 
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the  days  preceding  the  beginning  of  opérations  by  the 
employées  of  tbe  Board,  report  that  the  rapid  progress  of 
tbe  hungry  caterpillars  from  the  colony  into  the  unscathed 
surroandings  was  astonishing.  The  spreading  of  the  cater- 
pillars in  their  search  for  food  was  likened  to  the  fire  from 
a  carelessly  dropped  match  eating  îts  rapid  way  oatward 
over  the  dry  forest  floor. 

On  July  10,  when  this  woodiand  colony  was  first  visited 
by  the  agents  of  the  Board,  the  sight  presented  beggars 
description.  The  great  majority  of  the  caterpillars,  having 
désert ed  the  stripped  tract  in  their  search  for  food,  were 
massed  in  wriggling  hanches  up  and  down  the  trunks  and 
along  the  under  sides  of  limbs  of  the  trees  standing  on  the 
borders  of  the  newly  învaded  woodiand.  The  continuai 
dropping  of  excrément  from  the  masses  of  caterpillars 
produced  a  sound  resembling  the  pattering  of  raîn.  But 
in  spite  of  this  exodus,  the  bare,  stripped  centre  of  the 
colony  was  by  no  means  deserted  by  the  insects.  The 
comparatively  small  minority  of  the  caterpillars  remain- 
ing  crawled  by  thousands  in  ail  directions  in  their  search 
for  food.  Over  the  bare,  unshaded  forest  floor,  and  up 
and  down  the  sun-scorched  trunks,  even  out  to  the  very 
tips  of  the  branches,  the  larvœ  were  hurrying;  but  the 
pupœ  outnumbered  the  larvœ,  and  their  brown  bunches 
hung  on  every  hand.  The  spectacle  vividly  recalled  the 
almost  incredible  taies  told  of  the  now  historié  moth-out- 
break  of  a  décade  ago  in  Medford.  The  condition  of  affairs 
called  for  drastic  measures,  especially  as  the  female  moths 
were  beginning  to  émerge  and  lay  their  eggs.  Fire  and 
the  axe  were  applied,  as  the  most  economical  and  speedy 
method  of  dealing  with  the  colony.  The  trees  were  felled, 
and  thrown  with  their  festoons  of  pupœ  and  clusters  of 
eggs,  into  bonfircs  ;  the  flame  of  the  cyclone  bumer  was 
applied  to  ground,  ledges  and  walls,  and  ail  remains  of  the 
moth  were  done  away  with. 

The  Long  Hill  colony,  which  was  of  considérable  sizeat 
its  height,  is  situated  in  the  eastem  part  of  Georgetown,  at 
the  Rowley  line.  Since  the  oblitération  of  the  heart  of  the 
colony,  the  work  of  the  latter  part  of  the  y  car  has  been 
chîefly  confined  to  thinning  out  woodiand,  by  felling  a  large 
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portion  of  the  trees  and  clearing  away  the  underbrosh  in  a 
wide  circle  around  the  original  centre  of  infestation.  Ninety 
acres  of  woodland  bave  been  thus  put  into  condition  for 
burlapping  work  in  the  larval  season  of  1900.  Trees  left 
standing  in  this  partially  cleared  space  will  average  upward 
of  one  hundred  and  twenty-five  to  the  acre.  ■  They  are 
large,  sound  and  smooth-barked,  and  can  be  quickly  in- 
spected.  Probably  ît  will  be  necessary  to  continue  some 
thinning  in  January  over  about  forty  acres  more  of  wood- 
land. Some  portions  of  the  ground  should  be  bumed  over 
with  oil  in  the  spring  to  destroy  larv»  which  may  arise  from 
broken  egg-clusters.  The  fall  inspection  of  the  woods  sur- 
rounding  the  colony  has  been  extended  on  the  north,  south 
and  east  for  about  half  a  mile,  and  for  a  shorter  distance 
on  the  west.  Only  9  egg-clusters  were  found,  ail  being 
near  the  original  infested  tract.  The  finding  and  stamping 
out  of  this  rather  compact  colony  before  tiie  larv»  had 
scattered  very  far  or  many  eggs  had  been  laid  was  most 
fortunate.  While  it  is  to  be  presumed  that  some  local  dis- 
tribution of  the  insect  has  taken  place,  from  ail  indications 
not  many  caterpillars  will  be  found  under  the  burlaps  in  the 
summer  of  1900. 

Lexington.  — For  the  first  time  since  1895  a  thorongh  in- 
spection of  the  entire  town  was  made  during  the  winter  and 
spring  of  1898-99.  A  few  small  colonies  were  found,  ail 
of  which  are  natural  off-shoots  of  the  woodland  colonies 
in  Arlington  and  Winchester,  which  perforée  were  badly 
neglected  in  the  years  of  diminished  appropriations.  Thèse 
small  colonies  hâve  been  put  in  good  condition,  and  the  bur- 
laps inspected  almost  every  day  during  the  larval  season. 
It  is  apparent  that  the  moth  has  been  exterminated  from 
many  of  thèse  colonies.  The  woodland  colonies  of  the 
south-eastem  part  of  the  town,  once  as  badly  infested  as 
any  in  the  entire  district,  are  now  in  excellent  condition. 
In  one  colony,  in  which  1,962  larvœ  were  destroyed  in 
1897  and  353  in  1898,  only  1  was  found  in  1899.  In  an- 
other  colony,  where  57,444  larv»  were  destroyed  in  1897 
and  8,386  in  1898,  but  626  were  found  in  1899.  As  the 
entire  town  was  inspected  during  the  year,  the  conditions 
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are  now  accurately  known,  and,  if  means  are  provided,  ex- 
terminative  measures  can  be  vigorously  prosecuted. 

Lincoln.  —  The  condition  of  this  town  in  its  infested  sec- 
tion is  much  improved  since  the  year  1898.  In  the  larval 
season  there  were  in  use  108,000  burlaps;  in  1899  there 
were  taken  190  krvœ,  as  against  22,840  in  1898.  Only  two 
new  nests  were  found  in  the  past  year.  In  the  old  oolony  of 
1897  more  brush  and  wood  cutting  is  required.  The  présent 
infestation,  while  slight,  is  widely  scattered,  and  the  entire 
town  of  Lincoln  should  be  inspected  at  the  earliest  possible 
moment.  As  pointed  out  in  the  last  annual  report,  a  few 
moths  were  found  just  over  the  Lincoln  border  in  the  town 
of  Weston.  In  this  région  24  larv»  were  taken  in  1898, 
nothing  being  found  hère  in  1899. 

Lynn.  — During  the  spring  of  1899  an  inspection  was  made 
of  the  whole  city,  including  the  greater  portion  of  the  terri- 
tory  known  as  Lynn  woods,  a  part  of  the  park  System  lying 
contiguous  to  the  Saugus  colonies.  As  was  expected,  this 
inspection  revealed  slight  infestations  scattered  through  the 
woods.  Thèse  areas  were  burlapped  and  attended  during 
the  summer,  and  at  the  close  of  the  season  very  few  larvœ 
had  been  found.  The  whole  tract  of  woods  should  be  given 
another  inspection  before  the  leaves  appear  in  the  spring.  In 
the  residential  portion  of  the  city  a  few  infested  places  were 
found.  Nearly  ail  of  thèse  infestations  can  be  ascribed  to 
traffic  fîrom  the  central  towns  or  woodland  colonies.  Ail  of 
the  infested  places  were  burlapped  and  carefuUy  attended 
during  the  summer.  As  yet  it  bas  been  impossible  to  do  the 
work  of  searching  for  eggs.  Should  this  be  accomplished 
before  the  hatching  time,  the  entire  city  of  Lynn  will  be  in 
excellent  condition  and  ready  for  exterminative  measures. 

Lynnfiéld.  —  No  trace  of  the  gypsy  moth  bas  been  found 
in  the  northern  and  central  parts  of  the  town  for  a  number 
of  years.  The  small  colonies  in  South  Lynnfiéld  known  to  be 
infested  in  1898  were  burlapped  and  attended  during  the 
summer  of  1899.  A  few  larvœ  were  taken  under  burlaps  in 
one  locality  in  that  part  of  the  town  contiguous  to  the 
Saugus  territory,  which  bas  been  so  badly  infested  in  the 
past.     So  nearly  bas  the  gypsy  moth  been  exterminated  in 
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Lynnfield  that  lîttle  more  can  be  done  until  the  entire  town 
bas  had,  as  a  precautionary  measure,  a  tree-to-tree  inspec- 
tion. This  should  be  made  without  fail  during  the  winter 
of  1899-1900,  or  before  the  leaves  appear  in  the  spring. 

Manchester,  —  Spécial  attention  has  been  given  to  Man- 
chester during  the  past  season  by  as  many  men  as  could  be 
spared  for  this  work.  More  than  60,000  trees  were  bur- 
lapped  at  the  beginning  of  the  larval  season,  and  inspected 
as  often  as  possible  during  the  summer.  During  the  past 
fall  the  greater  portion  of  the  town,  including  the  woodland, 
has  received  a  cai*eful  inspection,  and  ail  of  the  infested 
localities  hâve  been  cleared  of  eggs,  Only  16  egg-clusters 
were  found  in  the  entire  area  examined,  and  thèse  were  in 
the  worst-infested  localities  of  the  previous  year.  It  wîU 
thus  be  seen  that  practically  a  year's  work  has  reduoed  the 
moth  from  hundreds  of  thousands  to  the  small  number  men- 
ti oned  above.  The  town  is  now  brought  to  a  condition  where 
the  amount  of  labor  and  expense  can  be  greatly  reduced. 
After  another  year  of  carefuUy  conducted  work  in  a  few 
localities  there  should  be  no  form  of  the  moth  left  in  the 
town. 

Marhlehead.  —  No  form  of  the  moth  was  found  during  the 
year  in  any  of  the  old  colonies.  In  October  an  opportunity 
presented  for  a  thorough  inspection  of  the  entire  town. 
This  inspection  resulted  in  the  finding  of  a  few  egg-clusters 
in  three  localities,  —  two  of  them  near  the  railroad  station,  a 
centre  of  travel,  and  the  other  in  the  eastem  part  of  the  town, 
on  an  estate  whose  occupants  hâve  had  fréquent  communica- 
tion with  the  Hawkes  farm  in  Saugus,  which  has  been  nearly 
overrun  in  the  past  with  gypsy  moths.  This  thorough  in- 
spection and  the  slight  infestation  found  shows  clearly  that 
the  gypsy  moth  has  once  been  entirely  exterminated  from  the 
town.  It  also  shows  that  the  town  has  become  reinfested 
since  the  inspection  of  three  years  ago,  and  well  illustrâtes 
the  folly  of  allowing  the  moth  to  swarm  in  the  large  central 
colonies,  as  was  necessarily  the  case  in  the  years  of  reduced 
appropriations. 

Nahant  —  A  thorough  inspection  of  this  town  was  made 
in  October,  1899.  This  inspection  being  concluded,  on  each 
of  three  estâtes  there  had  been  found  one  old  nest  and  ils 
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progeny.  Nothing  was  found  at  or  near  the  previously 
known  places  of  infestation.  This  shows  that  the  town  had 
once  been  cleared  of  the  gypsy  moth  and  become  reinfested 
since  the  last  inspection,  probably  from  the  woodland  colonies 
în  neighboring  towns,  which  were  badly  neglected  because 
of  reduced  appropriations  in  1895-97.  AU  the  infested 
places  should  be  inspected  and  watched  carefiilly  next  year. 

Jfewton.  —  The  finding  of  a  colony  of  the  gypsy  moth  in 
the  Oak  Hill  district  of  Newton  was  directly  due  to  the 
distribution  of  the  danger  bulletin,  to  which  référence  has 
been  made  in  another  part  of  this  report.  The  owners  of 
the  infested  estâtes,  noticing  unusual  insect  damage,  became 
convinced,  by  the  reading  of  the  bulletin,  that  the  pest  în 
question  was  the  gypsy  moth,  and  at  once  notified  this  office. 
Work  was  begun  in  this  colony  the  foUowing  day,  June  22, 
by  employées  of  the  Board.  A  brush-infested  pasture  was 
bumed  over  with  oil,  and  over  40,000  trees  were  burlapped 
in  the  vicinity  of  the  colony.  FoUowing  the  stamping  out 
of  the  dangerous  portion  of  the  colony,  the  work  of  inspect- 
ing,  cutting  and  burning  was  continued  through  the  remainder 
of  the  year,  with  a  view  to  preparing  for  exterminative  work 
in  1900.  A  large  tract  has  now  been  put  in  the  best  possible 
condition  for  burlapping  next  season.  This  work  of  thinning 
trees  and  cutting  underbrush  should  be  continued  until  the 
hatching  time.  In  the  mean  time,  the  city  should  be  thor- 
oughly  inspected.  At  the  présent  time  there  are  no  exten- 
sive  infested  spots,  but  a  few  larvœ  hâve  been  found  scattered 
over  a  large  area.  Thorough  work  hère  another  year  should 
practically  exterminate  this  colony. 

Peàbody.  —  Owing  to  the  inspection  given  the  town  in  the 
winter  of  1898-99,  and  the  results  of  constant  work  during 
the  past  summer,  Peabody  is  in  better  condition  as  regards 
the  gypsy  moth  than  for  some  time  past.  The  entire  resi- 
dential  portion  of  the  town  was  burlapped,  and  spécial  atten- 
tion was  given  to  the  work  of  inspection.  During  the  larval 
season  about  9,000  larvae  were  taken  under  the  burlaps. 
After  the  leaves  had  fallen,  the  woodland  colonies  and  the 
residential  part  of  the  town  were  given  a  thorough  inspec- 
tion and  cleaning.  As  a  resuit  of  this  work,  only  four  local- 
ities  were  found  infested,  and  in  thèse  but  16  egg-clusters 
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were  taken.  Next  year  burlaps  should  be  nsed  in  and  around 
thèse  places,  and  watched  carefally.  There  still  remains  a 
portion  of  West  Peabody  that  should  be  inspected  before  the 
foliage  appears  in  the  spring.  If  this  is  done,  and  nothing 
found,  the  expense  otherwise  required  for  the  work  of  next 
year  in  this  town  can  be  greatly  reduced. 

Reading.  —  Préviens  to  the  fall  of  1899,  our  finances  hâve 
never  permitted  a  thorongh  inspection  of  Reading.  In  1898 
nothing  was  found  in  the  places  formerly  infested.  A  close 
inspection  of  the  entire  town,  made  in  October  and  Novem- 
ber,  1899,  by  some  of  our  most  experienced  men,  resulted  in 
the  finding  of  a  small  colony  in  the  western  part  of  the  town. 
In  ail,  ten  egg-clusters  were  destroyed  there.  This  appears 
to  be  the  eictent  of  infestation  west  of  Main  Street  ;  on  the 
east  side  of  Main  Street  are  located  several  infested  estâtes, 
and  an  infested  area  about  one-eighth  of  a  mile  square  lies 
south-east  of  the  centre  of  the  town  in  the  residential  portion. 
To  exterminate  the  moth  from  Reading  it  will  be  necessary 
to  clear  up  ail  the  infested  areas  and  put  them  in  condition 
for  burlapping.  A  large  part  of  the  town  should  then  be 
burlapped,  and  the  burlaps  attended  thoroughly.  If  thèse 
conditions  can  be  fulfiUed,  the  work  of  exterminating  the 
moth  from  Reading  is  not  a  difficult  problem. 

Révère.  —  The  condition  of  Révère  now  shows  marked 
improvement.  The  underbrush  in  the  Franklin  Park  section 
was  eut  and  bumed  and  the  trees  thinned  préviens  to  bur- 
lapping. Several  vacant  lots  near  the  centre  of  the  town 
were  cleared,  and  the  burlaps  wei-e  well  attended  during  the 
entire  season,  which  resulted  in  the  destruction  of  about 
three  times  the  number  of  larvsB  found  in  1898.  A  close 
inspection  of  the  whole  town  in  the  fall  of  1899  developed 
less  than  one-third  the  number  of  egg-clusters  taken  in 
1898.  Révère  will  need  attention  so  long  as  Malden  and 
Ëverett  remain  infested;  and  before  extermination  can  be 
accomplished  in  this  town,  a  considérable  amount  of  prelim- 
inary  work,  such  as  trimming,  scraping,  and  closing  cavities 
in  infested  trees,  will  be  necessary. 

Salem.  —  During  the  burlap  season  only  two  places  were 
found  infested,  six  larvœ  being  taken  in  the  residential 
district.     One  of  thèse  places  was  near  the  Peabody  line, 
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and  the  other  in  the  southem  part  of  the  city,  adjoining  the 
Great  Pastures.  AU  of  the  infested  localities  found  in  the 
pastures  during  the  last  inspection  were  cleared  of  under- 
brosh,  and  where  necessary  the  ground  was  burned  over 
daring  the  past  spring.  The  remaining  trees  were  then 
barlapped,  and  attended  closely  during  the  season.  Ail 
of  the  known  infested  places  in  the  Pastures  were  given  a 
careful  inspection  after  the  leaves  had  fallen,  and  a  few 
egg-clusters  were  found  in  three  différent  localities,  in  or 
near  rock  heaps  or  stone  walls,  favorite  hiding-places  of  the 
moth.  Should  any  form  of  the  moth  appear  hère  another 
season,  fire  will  quickly  dispose  of  the  insects.  The  work 
of  the  past  two  years  has  put  this  city  in  better  condition 
than  ever  before.  The  ultimate  extermination  of  the  moth 
hère  dépends  entirely  on  fréquent  and  careful  inspections. 

SomervtUe.  —  Only  scattered  larv»  hâve  been  found  in 
Somerville  the  past  year.  None  of  the  existing  infestations 
are  of  especial  importance.  The  city  should  be  burlapped 
thoroughly  next  year,  în  order  that  any  straggling  larvœ 
may  be  found  and  destroyed.  At  the  présent  time  the  con- 
ditions hère  are  very  favorable.  Thorough  work  should 
exterminate  the  moth  from  Somerville  as  soon  as  the  large 
Medford  colonies  near  by  are  so  reduced  as  to  prevent  rein- 
fcstation. 

8toneham.  —  But  few  caterpillars  were  found  in  the  resi- 
dential  part  of  Stoneham  during  the  summer  of  1899,  and 
in  but  two  of  the  infested  places  were  there  more  than  a 
dozen  caterpillars  killed.  Only  two  egg-clusters  were  found 
în  the  burlapped  area  when  it  was  carejEuUy  inspected  last 
fall.  Only  two  or  three  small  colonies  were  found  last  fall 
in  territory  that  had  not  been  inspected  for  five  years.  The 
southem  part  of  the  town  contains  woodland  areas  which 
hâve  been  generally  infested,  and  which  in  former  years  con- 
tained  several  formidable  colonies.  Some  of  thèse  colonies 
hâve  been  exterminated,  while  the  others  are  in  much  better 
condition  than  last  year.  A  considérable  amount  of  under- 
growth  in  this  woodland  should  be  eut  before  ail  the  colonies 
can  be  put  in  condition  for  exterminative  work.  The  entire 
town  should  now  receîve  a  thorough  inspection. 

Sh/oampsœit.  —  The  entire  town  of  Swampscott,  including 
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the  woodland,  bas  been  inspected  during  the  year.  A  few 
larvœ  wcre  foand  during  tbe  burlap  season  in  three  of  the 
most  récent  colonies.  A  careful  &11  inspection  of  the  town 
was  made,  especially  in  the  région  where  the  moth  bas 
been  the  worst  in  years  past,  —  particularly  at  Cedar  HJU. 
Nothing  was  found  in  or  near  the  old  colonies.  Outside  of 
this  région  three  small  infested  places  were  discovered,  one 
of  them  situated  near  Phillips  beach,  the  others  in  close 
proximity  to  the  State  road  which  bas  been  built  recently. 
Much  traffic  and  travel  passes  near  thèse  points,  and  it  is 
prol>able  that  they  bave  thus  become  reinfested  since  tbe  in- 
spection of  three  years  ago.  AU  eggs  bave  been  treated,  but 
there  still  remains  a  small  amount  of  brush  to  be  eut  before 
the  localities  are  placed  in  proper  condition  for  burlapping 
next  year.  This  should  be  donc  before  the  hatehing  time. 
Thorough  and  constant  attention  to  the  burlaps  should  then 
pi*actically  free  Swampscott  from  the  gypsy  moth. 

Wakefidd.  —  The  gênerai  inspection  of  this  town,  made  in 
the  winter  of  1898-99,  showed  scattered  infestations.  The 
entire  residential  district  and  the  infested  woodland  areas 
were  burlapped  and  carefully  attended  during  1899.  A  larger 
amount  of  work  was  done  in  Wakefield  than  in  any  single 
previous  year,  and  the  results  are  manifest  in  a  marked  degree 
in  the  total  number  of  moths  found.  Preliminary  work  — 
the  clearing  of  underbrush,  trimming  out  ail  dead  wood,  etc. 
—  is  being  prosecuted  in  ail  infested  localities!  Thus  ail  pos- 
sible préparations  are  being  made  for  exterminative  measures  ; 
and,  since  the  town  is  now  but  slightly  exposed  to  the  danger 
of  reînfestation,  it  should  receive  constant  and  thorough  atten- 
tion for  a  few  years. 

Waltham.  — Near  an  old  colony  in  Waltham  8  larv»  were 
taken  early  in  July,  1899.  Because  of  the  importance  of  this 
outlying  infestation,  more  than  an  acre  of  ground  in  this 
vicinity  was  burned  over,  and  3,647  additional  trees  were 
burlapped.  It  seems  probable  that  this  colony  bas  been 
exterminated.  The  entire  city  should  now  be  inspected,  in 
order  that  any  reinfestations,  should  they  be  found,  may  be 
promptly  stamped  out. 

Waterlown.  —  While  the  condition  of  Watertown  was  excel- 
lent in  1898,  it  bas  been  further  improved  during  the  past 
year.    The  only  larvae  found  were  taken  in  Mt.  Auburn  ceme- 
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tery,  whidi,  from  the  inuMnae  amou^t  of  travel  œntring 
there,  wUl  pc^l^bly  veœain  sU^tly  is^b^ted  so  long  a»  tbe 
moth  i8  abandoni  îd  tbe  iaaer  towna.  No  egg^osters  were 
knmA  m  tbe  (ail  inspectioa.  As  tbe  danger  (tf  i^eUi&i^ttion 
deer^ases,  fititbful  aMeiktian  to  the  burlape,  with  aj^i  ocoa- 
siooal  aearch  for  e^s,  will  be  tiie  only  wori:  oaceaaary  in 
WateitawD. 

WifUhrop. — During  tbe  Beasoo  o(  18d9  ail  tiie  tiees  in 
ibis  town  were  burlappecU  and  received  cloBe  attention..  A  few 
sgattered  larve»  were  found.  A  careful  examination  at  tiie 
end  of  the  burlap  aeason  discioeed  but  a  single  egg-^lnster. 
Tbe  tawn  is  now  praotically  deared  of  the  gypsy  mfflÈk.  In 
oommon  with  other  similarly  located  towns»  Wii^hrop  is 
somewhat  exposed  to  the  danger  of  reinfestiution  from  the 
central  district  so  long  as  the  moth  remains  there  in  numbers. 

Woburn.  —  The  greater  part  of  tbe  residantial  district  was 
burlapped  and  carefuUy  attended  during  the  snmmer.  In 
one  colony,  where  caterpillars  were  so  numecous  in  1897  as 
to  necessitate  bnming  with  oU,  no  form  of  the  moth  was  foond 
tiiis  year.  AU  told,  a  smaller  number  of  caterpillars  were 
destroyed  this  year  than  last,  and  but  few  egg-olosters  weve 
found  in  this  section  during  the  fitll  inspection.  The  tiorthern 
portiim  of  the  city  bas  not  been  scouted  ^inoe  1895  until  this 
fisiU,  when  a  few  small  colonies  were  found.  With  but  little 
effort  thèse  colonies  can  be  put  in  shape  for  exterminative 
work.  AU  the  known  woodland  colonies  are  either  entirely 
or  nearly  exterminated.  In  one  woodland  colony  in  1898 
392  caterpillars  were  destroyed  ;  and  in  tiie  same  colony  in 
1899  only  3  were  found.  In  another,  70  caterpillars  were 
destroyed  in  1898,  and  no  form  of  the  motà  was  found  in 
1899.  There  still  remains  an  area  in  the  northem  portion 
of  the  city  which  should  be  inspected  again. 

Central  Towns. 
JSvereU.  — Limitations  of  funds  at  critical  periods  hâve  at 
tîmes  prevented  the  employment  of  active  measures.  in  this 
city,  and,  as  a  resuit,  the  condition  is  but  slightly  improved 
over  that  of  former  years.  The  infested  areas  are  well  known, 
and  if  circumstances  enable  us  to  make  a  thorou^  search 
for  egga  before  the  hatching  period,  a  large  part  of  the  city 
will  be  in  condition  for  exterminative  work  in  1900. 
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Màlden.  —  The  présent  condition  of  Malden  shows  a  sab- 
stantial  improyement  over  that  of  1898.  There  were  256,691 
burlaps  in  use  ;  large  areas  of  the  worst  infested  centres  were 
eut  over  and  bumed  ;  extensive  spraying  yielded  satisfiEUstory 
results.  Only  about  one-third  as  many  larrœ  and  egg-olusters 
and  half  as  many  pupœ  were  found  in  1899  as  in  1898. 
There  still  remain  in  the  eastem  and  northem  parts  of  the 
city  areas  of  infested  woodlands,  which  shonld  be  thinned  and 
put  in  condition  for  burlapping.  Before  exterminative  meas- 
ures  are  used,  it  will  be  necessary  to  cover  the  cavities  in  a 
large  number  of  infested  trees.  The  condition  of  the  whole 
area  being  now  accurately  known,  it  is  safe  to  assert  that  if 
continuous  suppressive  work  can  be  carried  on  hère  for  two 
successive  years,  exterminative  measures  may  then  be  em- 
ployed  to  good  advantage. 

Medford.  —  Since  this  city  was  the  one  in  which  the  moth 
was  originally  introduced,  its  gênerai  infestation  doubtless 
took  place  at  an  early  date.  The  woodland  colonies  of  Med- 
ford  hâve  for  years  been  a  most  serions  menace  to  the  success 
of  our  work.  Hère  the  caterpillars  hâve  repeatedly  swarmed 
in  the  years  of  restricted  appropriations,  and,  being  dissemi- 
nated  outward  from  the  colonies,  hâve  reinfested  the  sur- 
rounding  cities  and  towns.  Hence  the  condition  of  Arlington, 
Cambridge,  Somerville,  Stoneham  and  Winchester,  as  regards 
the  gypsy  moth,  has  been  largely  dépendent  on  that  of  Med- 
ford.  In  1897  we  were  obliged — although  it  entailed  the 
serions  neglect  of  outer  infested  territory  —  to  use  most 
vigorous  measures  in  thèse  woodland  colonies.  Favored  by 
more  libéral  financial  support  during  the  past  two  years,  the 
work  thus  commenced  in  1897  has  been  prosecuted  vigor- 
ously,  with  the  resuit  that  the  woodland  colonies  are  now 
well  under  contre! .  The  residential  portion  of  the  city  is 
generally  infested,  and  will  probably  remain  so  until  the 
scattering  of  the  moth  from  the  woodland  colonies  has  been 
prevented.  The  most  regrettable  condition  in  Medford  is 
the  gênerai  infestation  of  the  wooded  areas  lying  in  the  met- 
ropolitan  park  réservation.  Drastic  measures  for  dealing 
with  the  moth  hère  are  ont  of  the  question,  and  a  vast  amount 
of  expensive  and  continued  hand-labor  will  be  necessary 
before  the  moth  is  exterminated  from  thèse  woodlands. 
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Melrose. — The  residential  portion  of  Melrose  contaÎDs 
scattered  infestations,  which  are  less  numerous  and  extensive, 
however,  than  those  in  the  corresponding  part  of  Malden. 
Because  of  tbe  large  numbers  of  the  moth  in  Malden  in  1898, 
but  little  attention  could  be  given  to  Melrose  in  that  year,  and, 
as  a  conséquence,  the  insect  increased  to  a  considérable  extent 
in  the  woodland  colonies  in  the  southem  part  of  the  town. 
It  bas  been  necessary  to  combat  this  increase  during  tbe  past 
summer.  Before  substantial  progress  can  be  made,  a  con- 
sidérable amount  of  preliminary  work  must  be  donc.  Under- 
brush  and  dead  trees  should  be  remoyed  in  the  southem 
woodland  colonies,  and  the  cavities  closed  in  a  large  number 
of  infested  trees.  Vigorous  suppressive  measures  wîU  be 
necessary  in  Melrose  for  at  least  two  years. 

Sauffus.  —  The  notable  réduction  of  the  numbers  of  the 
gypsy  moth  in  Saugns,  made  in  1897-98,  bas  been  more 
than  maintained  the  past  season.  The  large  centres  of  in- 
festation  bave  been  kept  in  good  condition  through  the 
destruction  of  sprouts  and  underbrush  and  the  clearing  of 
ground  still  farther  ontward  from  thèse  centres.  Not  only 
bas  the  woodland  section  been  much  improved,  but  more 
work  than  ever  before  bas  been  done  in  the  farming  and  vil- 
lage districts  of  the  town.  Before  exterminative  work  can 
be  done  in  Saugus  it  will  be  necessary  to  trim  a  large  number 
of  infested  trees,  fiU  cavities  in  which  the  caterpillars  might 
bide,  and  make  gênerai  use  of  other  well-known  preliminary 
measures. 

More  than  305,000  trees  were  burlapped  and  inspected 
during  the  past  summer.  A  greater  number  of  burlaps 
distributed  over  a  larger  portion  of  the  town  than  ever  before 
were  attended,  and  yet  a  smaller  number  of  larv»  was  taken 
in  the  entire  town  than  bas  bçen  found  in  the  past  on  twenty 
square  rods  of  infested  woodland.  A  comparison  of  the  num- 
ber of  caterpillars  killed  by  hand  during  the  past  three  years 
may  be  interesting  :  — 

In  1897,  over  8/^22,000  larvse  in  a  small  area  of  woodland. 

In  1898,  about  300,000  larvœ  m  a  larger  area,  including  botli  woodlands 

and  residential  districts. 
In  1899,  about  148,000  larvae  over  nearly  the  whole  town,  and  of  this 

number  42,546  were  taken  outside  the  woodland. 
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No  fisiU  inspecting  and  deaning  for  egga  hais  as  yet  been 
doDe,  owing  to  pressure  of  work  in  outer  towns.  However, 
the  wbole  town  is  now  in  a  most  excellent  condition.  To 
maintain  this  condition  it  is  of  the  greatest  importance  that 
a  thorough  inspection  and  destruction  of  ail  the  remaining 
egg-clusters  be  made  befbre  the  hatching  period  in  1900. 

Winchester.  —  This  town  bas  been  geoerally  intested  by 
the  mothy  but  the  présent  condition  of  the  colonies  as  oom- 
pared  with  that  of  previous  years  is  very  satisfactory.  Only 
about  one-third  as  many  caterpillars  were  found  in  the  to¥m 
this  year  as  in  1898.  The  greater  number  of  thèse  were 
found  in  the  south-eastern  part,  in  or  near  the  Middlesez 
Fells  réservation.  Bepeated  examinations  of  a  large  number 
of  formerly  iufested  estâtes  failed  to  reveal  the  présence  of 
the  moth.  Several  of  the  woodland  colonies  are  extenni- 
nated,  while  in  others  but  a  few  caterpillars  were  found.  In 
each  of  two  colonies  in  which  there  were  found  respectively 
1,941  and  2,988  caterpillars  in  1898,  no  form  of  the  moth 
was  found  in  1899.  This  town  bas  been  entirely  inspeeted 
or  burlapped  during  the  past  year,  and  is  now  in  excellent 
condition  for  exterminatiye  work. 

SUMMARY. 

The  statement  of  the  condition  of  the  infested  cities  and 
towns  is  based  upon  data  obtained  from  a  personal  exam- 
ination  of  ali  Uie  important  ^colonies,  supplemented  by  a 
considérable  amount  of  inspection  (and  in  many  cases  re- 
inspection) by  expert  employées,  working  independently  of 
the  gênerai  force.  That  the  entire  infested  district  was  never 
so  free  from  the  gypsy  moth  since  the  beginning  of  the  State 
work  as  at  présent  is  évident  from  facts  which  ail  may  obtain. 
It  is  foi-tunate  that  the  évidence  showing  the  relative  scarcity 
or  abundance  of  the  gypsy  moth  is  of  a  physical  natore,  and 
may  be  apprehended  by  a  reasonable  exercise  of  the  sensés. 
Serions  dévastation  by  the  caterpillars  cannot  pass  unnoticed» 
neither  can  the  masses  of  egg-clusters  —  the  natural  resuit 
of  the  insect's  increase  —  remain  concealed.  Should  critics 
of  tiiîs  work  pay  more  attention  to  this  simple  prînciple, 
much  misinformation  and  misrepresentatipq  would  be  avoided^ 
The  condition  of  the  infested  région  in  past  years  is  well 
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known  to  tbe  résidents  of  the  district.  The  swarming  hordes 
of  caterpillars,  the  widespread  dévastation,  the  trees  felted 
with  thousands  of  egg-clasters,  hâve  not  been  forgotten. 
ToHlay  we  invite  the  most  critical  examination  of  the  région 
occupied  by  the  gypsy  moth,  feeling  confident  that  the  resuit 
of  our  work,  as  shown  by  the  présent  scarcity  of  egg-clusters, 
is  the  best  évidence  of  its  saccess. 

Of  the  cities  and  towns  in  the  preceding  list,  twelve  are 
now  in  a  condition  where  exterminative  measures  can  be  at 
once  prosecuted  to  advantage.  Of  the  remaining,  at  least 
thirteen  should  be  inspected  before  the  hatching  period.  If 
this  can  be  donc,  doubtless  several  of  thèse  wîll  be  found 
so  free  irom  the  moth  that  they  may  be  added  to  the  list  of 
those  ready  for  exterminative  work.  In  Beverly,  Danvers, 
Brighton  and  Charlestown,  places  formerly  infested,  no  form 
of  the  moth  has  been  found  dnring  1899.  In  a  number  of 
towns  there  is  necessary  a  large  amount  of  preliminary  work, 
such  as  cutting  of  trees  and  brush  and  the  closing  of  cavities 
in  infested  trees.  This  can  be  doue  from  time  to  time,  as 
opportunities  présent.  Should  suitable  funds  be  made  availa- 
ble  early  in  the  year,  the  work  of  inspection  will  be  carried 
on  when  the  weather  permits.  At  other  times  the  force  will 
be  utilized  in  cutting  brush,  thinning  infested  woodlands, 
putting  trees  in  condition  for  burlapping,  and  treating  egg- 
clusters  in  residential  and  woodland  colonies. 

The  work  against  the  gypsy  moth  is  now  at  a  point 
where  the  vigorous  prosecution  of  exterminative  measures  is 
a  necessity,  if  the  desired  end  is  to  be  gained.  The  infes- 
t^tions  in  the  majority  of  the  thirty-four  cities  and  towns  are 
small,  but  somewhat  numerous  and  widely  scattered.  When 
they  are  stamped  out,  the  moth  will  be  exterminated.  If 
they  are  neglected,  the  moth  will  increase  and  spread.  The 
danger  of  reinfestation  of  cleared  areas  is  not  an  unimportant 
matter.  When  the  Salem  and  Saugus  colonies  were  neglected, 
Marblehead  and  Nahant  became  reinfested.  There  is  also  the 
greater  danger  of  the  increase  of  the  known  colonies.  When 
the  infested  woodland  district  in  Malden,  Medford  and  Win- 
chester was  neglected,  the  infested  area  in  thèse  towns  was 
soon  enlarged  ten-fold,  and  the  expense  of  tbe  necessary  work 
in  this  district  proportionately  increaaed. 
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Reduced  and  delayed  appropriations  resuit  only  in  the 
neglect  of  a  part  of  the  necessary  work,  the  loss  of  ground 
gained,  and  the  undesirable  and  dangerous  prolongation  of 
the  whole  undertaking.  While  the  writer's  opinion  is  entitled 
to  such  weight  only  as  his  eiitomological  training  and  expéri- 
ence in  the  work  warrant,  he  firmly  believes  that,  if  the  final 
stages  of  the  attempt  to  exterminate  the  gypsy  moth  cannot 
receive  the  prompt  and  libéral  support  of  the  Législature,  the 
whole  undertaking  should  be  abandoned. 

FOB  THE   CîONSroERATION  OF  TaX  PaYEBS. 

The  establishment  of  the  imported  gypsy  moth  in  Massa- 
chusetts involves  an  important  question  of  public  policy. 
While  there  are  doubtless  individuals  who  do  not  believe 
that  the  moth  is  a  serions  pest,  such  are  not  to  be  found 
among  those  who  hâve  seen  or  suffered  from  the  unrestricted 
ravages  of  the  insect.  The  limitations  of  inexpérience, 
popular  ignorance  or  indifférence  are  conspicuously  évident 
in  those  most  skeptical  of  the  insect's  power  for  harm  ;  on 
the  other  hand,  hundreds  of  intelligent  citizens  in  eastem 
Massachusetts  hâve  a  knowledge  bom  of  disastrous  expé- 
rience with  the  uncontroUed  increase  of  the  gypsy  moth. 
That  the  pressure  of  public  opinion  was  strong  enough  to 
induce  the  State  to  begin  the  work  of  extermination  is 
sufficient  évidence  of  the  insect's  ability  to  cause  severe  and 
widespread  dévastation.  Granting,  then,  that  the  gypsy 
moth  is  a  serions  foe  to  our  agricultural  interests,  as  well 
as  to  our  forests,  parks  and  shade  trees,  and  that  it  exists 
in  a  restricted  area,  it  is  évident  that  its  control  and  ex- 
termination are  at  once  désirable  and  necessary.  Theo- 
retically,  this  end  may  be  obtained  in  two  ways;  (1)  by 
the  co-operation  of  ail  owners  of  infestcd  estâtes  ;  (2)  by 
action  on  the  part  of  the  State.  The  abstract  proposition, 
whetherthe  moth  can  be  controlled  by  individuals,  is  not 
difficult  of  solution  in  the  light  of  comparatively  récent 
history.  This  System  of  fighting  the  moth  was  thoroughly 
tested  by  property  owners  in  Medford  during  the  years 
1888-90.  In  the  time  which  had  elapsed  since  the  unfortu- 
nate  introduction  of  the  insect  in  1869  the  moth  had  become 
acclimatized  and  disseminatcd  over  an  area  many  miles  in 
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diameter.  In  the  period  mentioned  its  ravages  assumed  a 
most  formidable  character^  and  fruit  and  shade  trees  were 
devastated  by  millions  of  hungry  insects.  The  control  of 
the  insect  was  pi*actioally  delegated,  by  common  consent,  to 
the  efforts  of  the  individual  property  ownera.  Each  energetîc 
sufferer  attempted,  by  the  outlay  of  time  and  money,  to 
destroy  the  caterpillars  whîch  swarmed  over  hîs  property  ; 
each  shiftless  neighbor  allowed  the  insects  to  multiply  and 
run  riot  over  his  place,  thus  setting  at  naaght  the  efforts  of 
the  more  enterprising  members  of  the  community.  Thîs 
state  of  afiairs  continued  to  grow  worse,  until  in  midsummer, 
1889,  the  town,  and  later,  in  1890,  the  State  was  called  upon 
for  aid.  What  warrant  hâve  we  to  believe  that  similar  con- 
ditions would  not  in  a  few  years  foUow  the  abandonment 
of  the  work  against  the  gypsy  moth?  We  know  that  the 
moth  has  lost  none  of  its  prolificacy  or  voracity, — witness 
the  récent  colony  at  Georgetown,  illustrations  from  which 
appear  in  this  report.  Has  human  nature  so  changed  that 
ail  members  of  an  afflicted  community  would  now  work 
together  to  control  this  pest?  That  they  would  not  is 
évident  from  past  expérience.  As  a  matter  of  fact,  they 
could  not  if  they  would,  because  of  the  great  expense  involved 
in  such  an  undertaking. 

The  test  of  a  method  is  the  resuit  obtained.  Individual 
efforts  under  the  prevailing  conditions  of  society  were  not 
successful  in  coping  with  the  moth.  Has  the  work  against 
the  gypsy  moth  under  State  auspices  been  a  success?  The 
answer  to  this  question  may  be  fairly  sought  in  a  contrast 
of  the  conditions  prevailing  at  the  inception  of  the  work 
and  those  that  obtain  at  the  présent  time.  When  the  State 
work  against  the  moth  began,  the  foliage  of  the  trees  in  a 
large  part  of  Medford  and  in  parts  of  Arlington  and  Malden 
had  been  destroyed,  and,  as  a  resuit  of  the  dévastation  in 
previous  years,  hundreds  of  trees  were  dying  or  dead. 
Serions  outbreaks  soon  appeared  at  Swampscott  and  other 
places  along  the  north  shore.  Large  colonies  of  the  moth 
developed  in  the  woodlands  near  the  infested  district,  while 
the  pest  was  known  to  be  disseminated  in  varying  numbers 
through  at  least  thirty  cities  and  towns.  At  the  présent  time 
damage  by  the  moth  has  been  brought  down  to  a  minimum, 


Digitized  by 


Google 


382  BOARD  OF  AGRICULTURE.    [Pub.  Doc. 

défoliation  of  trees  is  of  rare  occurrence,  the  krge  colonies 
hâve  been  reduced,  hondreds  of  smidler  colonies  exter- 
minated,  and  the  inci*eade  of  the  pest  controUed  and 
checked.  It  is  tme  that  during  the  years  1894-96  a  large 
and  formidable  multiplication  in  the  numbers  of  tiie  moth 
took  place  in  the  woodland  colonies  ;  but  this,  as  bas  been 
repeatedly  pointed  out  in  previous  reports,  was  due  to  the 
diminished  appropriations  of  those  years,  which  prevented 
the  destruction  of  the  moth  in  such  localities.  During  the 
past  two  years,  however,  with  more  libéral  appropriations, 
the  lost  ground  bas  been  regained,  and  a  noticeable  and 
gratifying  réduction  of  the  moth  throughout  the  entire 
infested  district  bas  been  secured.  Thus  the  success  of  the 
work  of  the  State  against  the  moth  finds  a  complète  démon- 
stration in  the  conditions  which  exist  to-day  in  the  infested 
terrîtory. 

This  brings  us  to  the  counting  of  the  cost.  If  tiie  snm 
needed  for  the  opérations  of  1900  be  made  available  promptly, 
it  can  be  well  expended  in  persistent,  thorough-going  work 
over  the  entire  infested  district,  —  an  effort  whose  effective- 
ness  and  importance  will  be  at  once  apparent.  The  infes- 
tation  now  consists  of  many  small,  scattered  colonies,  for 
whose  extermination  a  large  amount  of  skilled  labor  will  be 
required.  Trained  labor  commands  a  somewhat  higher  price 
than  the  untrained  ;  and  thus  in  the  final  stages  of  the  work 
the  relative  expense  for  the  number  of  moths  destroyed  will 
be  somewhat  larger  than  in  the  earlier  years,  where  the 
greater  proportion  of  labor  was  utilized  in  the  wholesale 
killing  of  the  moths. 

Conceming  the  damage  the  moth  would  cause  should  it 
become  disseminated  over  the  State,  the  estimate  of  Professer 
Femald,  $1,000,000  per  annum,  seems  to  the  writer  to  be 
sufficiently  conservative.  This  loss  will  fall  with  the  greatest 
force  upon  the  farming  class.  It  will  affect  the  owners  of 
shade  and  omamental  trees  and  shrubs.  Municipalities  will 
suffer  through  the  dévastation  of  the  trees  in  parks  and  along 
the  streets.  The  burden  will  also  be  feit  locally  in  the  in- 
creased  price  of  agricultural  products  in  those  régions  where 
damage  by  the  moth  is  greatest. 
The  problem  of  the  relation  of  the  gypsy  moth  to  the  prop- 
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erty  interests  of  the  citizens  of  the  State  is,  then,  not  difficalt 
of  a  logical  solution.  We  are  menaced  by  a  dangerous,  im- 
ported  pest.  Where  îndividuals  and  municipalities  hâve 
failed,  the  State  has  succeeded  in  controlling  the  spread  and 
ravages  of  the  moth.  To  finish  the  work,  libéral  appropria- 
tions will  be  necessary  for  the  next  few  years.  On  the  other 
hand,  should  the  work  cease,  the  spread  of  the  moth  over 
the  State  will  follow,  resulting  in  annual  damage  to  the 
amount  of  at  least  a  million  dollars.  Reason  and  good  busi- 
ness judgment  alike  would  seem  to  indicate  the  desirability 
of  continuîng  the  State  work  against  the  insect,  without 
unnecessary  delays  and  with  the  most  vigorous  measures 
possible. 

A.  H.  KIRKLAND. 
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REPOET  O^  THE  BROWN-TAIL  MOTH. 


To  the  MassachuaeUs  8taU  Board  of  Agriculture. 

While  the  same  employées  that  are  engagea  in  combating 
the  gypsy  moth  carry  on  the  work  against  the  brown-tail 
mothy  the  wide  différence  in  the  habits  of  the  insects  and  in 
the  methods  of  destroying  them  renders  it  advisable  to  make 
a  separate  report  on  this  part  of  our  work,  in  order  that  there 
may  be  no  confusion  of  the  subjects  treated. 

By  the  action  of  the  Législature  in  1898  the  work  of  com- 
bating the  brown-tail  mothwas  placed  in  charge  of  the  Board 
of  Agriculture,  and  $10,000  of  the  sum  previously  appropri- 
ated  for  work  against  the  gypsy  moth  was  set  aside  for  use 
against  the  brown-tail  moth.  Similar  action  in  regard  to  the 
appropriation  was  taken  by  the  Législature  of  1899, 

An  examination  of  the  région  occupied  by  this  insect,  com- 
pleted  in  December,  1898,  showed  that  the  brown-tail  moth 
was  then  disseminated  throughout  an  area  extending  at  least 
from  Gloucester  to  Scituate,  and  westward  as  far  as  Waltham. 
This  area  has  greatly  enlarged  during  the  past  year,  The 
rapidly  increasing  distribution  of  this  insect  is  well  shown  by 
the  accompanying  map.  As  the  female  moth  Aies  vigorously 
and  is  often  carried  long  distances  by  the  wind,  there  is  every 
reason  to  expect  that  notwithstanding  the  efforts  now  made 
to  control  it,  in  a  short  time  this  insect  will  become  widely 
disseminated. 

While  your  committee  is  willing  to  accept  the  responsibility 
placed  upon  it  by  the  Législature,  it  holds  that  expenditures 
of  public  funds  in  combating  insect  pests  are  scarcely  justifi- 
able in  those  cases  where  the  extermination  or  control  of  the 
pest  is  an  obvions  impossibility.  The  possibility  of  exter- 
minating  the  gypsy  moth  has  been  repeatedly  and  convinc- 
ingly  demonstrated  by  the  complète  eradication  of  hundreds 
of  colonies  under  the  most  difficult  conditions.     On  the  oiher 
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hand,  no  colony  of  the  brown-tail  moth  since  the  insect  be- 
came  well  establisbed  bas  yet  been  exterminated.  Cities  like 
Cambridge  and  Somerville,  cleared  of  this  pest  in  1898,  bave 
been  reinfested  tbrougb  the  actively  flying  female  motbs.  In 
the  three  years  in  whicb  the  brown-tail  moth  bas  been  known 
as  a  pest  in  this  country  it  bas  become  distributed  over  nearly 
four  times  the  area  occnpied  by  the  gypsy  moth  in  thirty 
years.  If  a  part  of  the  funds  requested  and  needed  for  work 
against  the  gypsy  moth  are  to  be  annually  set  apart  for  the 
destraction  of  the  brown-tail  moth,  neither  nndertaking  can 
be  brought  to  a  successful  conclusion.  Your  committee  is 
willing  to  continue  the  direction  of  the  work  against  the 
brown-tail  moth  if  the  Législature  so  indicates  its  désire  by 
making  a  separate  appropriation  for  the  purpose.  In  justice 
to  itself,  bowever,  it  feels  obliged  to  register  a  protest 
against  continued  expenditures  in  a  work  whose  impossi- 
bility  is  patent,  whîle  the  extermination  of  the  gypsy  moth, 
whose  entire  possibility  bas  been  thorougbly  demonstrated, 
suffers  from  inadéquate  financial  support. 

The  foUowing  is  the  statement  of  expenditures  made  in 
combating  the  brown-tail  moth  :  — 

Financial  StaUment  for  1899^— Brown4ail  Moth, 

Balance  on  hand  Jan.  1, 1899, $1  04 

Appropriation  for  the  year  1899, 10,000  00 

110,001  04 

Wagesof  employées, $9,999  81 

Balance  on  hand  Jan.  1, 1900,        ....         1  23 

$10,001  04 

E.  W.   WOOD. 
AUGUSTUS  PRATT. 

F.  W.   SARGENT. 
N.   I.   BOWDITCH. 
JOHN  M.   DANFORTH. 
J.   W.   STOCKWELL. 
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Report    of  Aoting    Fibld   t>iRB0TOR. 


To  the  ComtniUee  on  ihe  Qyp9y  Moth. 

The  act  making  an  appropriation  of  IITO^OOO  for  thé  gyp&j 
moth  work  in  1899  set  aside  a  som  not  to  eltceed  $10^000 
for  use  in  the  destruction  of  the  brown-tail  moth.  This  som 
was  expended  as  foUows  :  in  April  the  webs  in  the  worst- 
infested  localities  in  Malden  were  eut  off  and  destroyed  ;  in 
June  several  localities  in  Medford  and  Malden,  where  the 
caterpillars  were  destructively  abundant,  were  sprayed  with 
arsenate  of  lead  with  good  results.  Thèse  outbreaks  were 
sofficiently  severe  to  cause  much  annoyance  atid  considérable 
damage.  Late  in  November  the  larger  part  of  the  i^ebs  in 
Medford,  Malden  and  Everett  was  destiroyed*  Since  it  iVas 
useless  to  attempt  to  exterminate  this  iùsect  from  any  dne  of 
the  cities  with  the  sum  at  that  time  available  (about  $6,000), 
it  was  deenled  wiser  to  destroy  the  large  masses  of  laryse, 
and  in  this  way,  so  far  as  possible,  prevent  serions  dttitiàge 
by  the  insect  in  1900.  It  did  not  séem  Wise  to  spend  tifaié 
and  money  in  removing  the  scattered  webs  from  the  tops  of 
tall  elms,  for  exaitiple,  while  near  at  hand  biï  ihfested  pear 
and  apple  trees  there  were  thousands  of  webs  from  wliich  the 
following  year  the  insects  would  develop  in  great  swarms. 
It  thus  follows  that  the  work  against  the  brown-tail  moth  bas 
been  merely  an  ftttempt  at  local  control,  rather  than  at 

extermination. 

Work  Donc 

Trees  inspectecl, 413,758 

Trees  sprayed, 2,517 

Trees  eut, 4 

Trees  trimmed, 4 

Winter  webs  destroyed  (old), 13,519 

Winter  webs  destroyed  (new), 884,480 

In  order  to  work  intelligently  in  the  matter,  it  seemed 
important  to  détermine  the  area  over  which  the  moth  had 
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become  diatributed.  To  tl^8  eixd,  late  in  December,  1898, 
several  employées  were  sent  on  trips  pjT  inspection  thjcough 
towns  bordering  on  the  known  infested  région.  As  a  resuit, 
the  infested  area  was  found  to  be  nearly  double  that  which 
had  been  known.  In  brief,  the  moth  was  found  to  be  dis- 
seminated  from  Gloucester  on  the  north  tç  Scituate  on  the 
south,  and  as  far  west  as  Waltham.  In  November  and 
December,  1899,  an  examination  of  the  towns  lying  outside 
of  the  région  known  to  be  infested  in  1898  gave  even  more 
discouraging  results.  The  moth  is  now  known  tp  be  dis- 
seminated  throughout  the  north  shpre  district,  abpve  Cape 
Ann,  and  even  over  the  State  line  in  New  âampshire.  A 
tabulation  by  years  of  the  towns  infested  is  given  below  :  — 


l^9t. 

GlQucestor. 

Grovejand. 

Cambridge. 

Tf  li^gha") 

Haipilton. 

Everett. 

HuU. 

Haverhill. 

Malden. 

Lexington. 

Ipswich. 

Medford. 

Lynnfield. 

Lawrence. 

Somenille. 

Manchester. 

Ifarblehead* 

1497. 

Newton. 

Merrimac. 

ArliugtoQ. 

Peabody. 

Methuen. 

Belinont. 

Quincy. 

Middleton. 

Boston. 

Reading. 

Mîlton. 

Burlmgton. 

8alem. 

Newbury. 

hjim. 

Scituate. 

Newbuiypprt 

M^lrQ8e. 

Swan^)scott. 

North  Andover. 

Révère. 

Wakefield 

North  Reading. 

Sangos. 

Waltham. 

Rockport 

Stoneham. 

Watertown. 

Rowley. 

Winchester. 

Weymonth. 

Salisbury. 

Wobunï. 

Topsfield. 

18M. 

Wenham. 

19M. 

Amesbnry. 

West  Newbury. 

Beverly. 

Braintree. 

Brookline. 

Andover. 

Boxford 

Danvers. 

Wilmington. 
Winthrop. 

Chelsea. 

Georgetown. 

Seabrook,  N.  H. 

The  map  given  in  another  part  of  this  report  makes  clearer 
than  words  the  exact  situation.  Should  the  brown-tail  moth 
continue  its  présent  rate  of  spread,  its  dissémination  over  the 
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State  wîll  be  a  matter  of  only  a  few  décades,     The  figures 
gîven  below  are  significant  :  — 

eq.  Mil». 

Area  infested,  faU  of  1896, .29 

Area  infested,  fall  of  1897,  158 

Area  infested,  fall  of  1898, .448 

Aiea  infested,  faU  of  1899,  928 

The  areas  given  in  the  above  table  are  those  of  the  cities 
aod  towns  in  which  the  winter  webs  of  the  tnoth  for  the 
respective  years  were  foand.  When  the  moth  was  first 
noticed  in  May,  1897,  the  winter  webs  of  1896  were  etill 
visible,  and  indicated  the  area  occupied  by  the  insect  that 
year.  The  figures  given  in  the  above  table  make  évident  the 
hopelessness  of  attempting  to  exterminate  the  brown-tail 
moth.  In  fact,  the  co-operation  of  Massachusetts  and  New 
Hampshire  would  now  be  neœssary  as  the  first  step  iti  an 
attempt  toward  extermination.  The  destruction  of  large 
masses  of  the  insect  tends  to  check  its  spread,  and  it  m  pos- 
sible that  the  attempt  to  secure  its  control  may  te  carried 
on  as  at  présent  under  State  auspices  more  economieallj 
than  by  miscellaneous  undirected  individual  efTortB, 

It  cannot  be  doubted  that  we  are  soon  to  sec  the  gênerai 
distribution  of  this  insect  over  the  Commonwealth  i  and  in 
view  of  the  approach  of  this  unfortunate  condition,  it  would 
seem  wise  to  provide  for  the  publication  and  distribution 
among  the  citizens  of  the  State  of  a  carefiiUy  prepared  report, 
which  shall  set  forth  the  habits  of  the  insect  and  the  various 
remédies  best  suited  to  insure  its  destruction. 

A.  H.  KIRKLANB. 


Digitized  by 


Google 


Digitized  by  LjOOQ IC 

M 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


3  2044  106  179  815 


Digitized  by 


Google 


388  BOARD  OF  AGRICULTURE,  [RD.No 


State  wtll  I>e  a  matter  of  only  a  few  décades, 
given  beloir  are  signiBcant:  — 

Awa  iofested,  fall  of  18%, 

Area  inJb^ted,  fall  of  1897,         .        ,        . 

Area  infested,  fall  ofl898, 

Area  înfested,  fall  of  1899, 


The  figu 


B4.1111 
29 
158 


The  areaâ  gîven  in  the  above  table  are  those  of  the  cit 

and  towna  in   which  the  wmter  webs  of  the  moth  for  t 

respective  years   were   found.      WTien  the  moth  was  fi 

noticed  in  May,  1897,  the  winter  webs  of  18i*6  were  si 

visible,  and  indicated  the  area  occupied  by  the  insect  il 

year;     The  figures  given  în  the  above  table  make  évident  t 

hopele^^sneas   of  attempting  to  exterminate  the  brov7n4 

moth.     In  fact,  the  co-operation  of  Massachusetts  and  X< 

Hampshîre  would  now  be  necessary  as  the  first  step  in 

attempt   toward  extermination.      The  destruction  of  lar 

masses  of  the  iosect  tends  to  check  its  spread,  aod  it  h  p( 

sible  that  the  attemi>t  to  secure  its  control  may  Ije  carri 

on  as  at  présent  under  State  auspices  more  economidl 

than  by  mîseeilaneous  undirected  îndividual  efforts, 

^  It  eannot  be  doubted  that  we  are  soon  to  see  the  genei 
distribution  of  this  insect  over  the  Conimonwealth  ;  and 
View  of  the  approaeh  of  this  unfortunate  condition,  it  wou 
seem  wise  to  provîde  for  the  publication  and  diBtributi( 
among  the  ci  ti  zens  of  the  State  of  a  carefully  prepared  rcpor 
whîch  shall  set  forth  the  habits  of  the  insek  and  the  varioi 
remédies  best  suited  to  insure  its  destruction. 

A.  H.  KIRKLAND* 
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